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FIRST QUARTER 2013 MONITORING REPORT 
Groundwater Quality Monitoring Program 

Active Oil and Gas Well Sites 
Longmont, Colorado 

 
Terracon Project No. 25127127 

May 31, 2013 
 

1.0 SITE DESCRIPTION 
 
The active oil and gas (O&G) well sites are located within the City of Longmont (the City) 
between County Road 1 and County Road 7.  These 9 well sites and associated tank batteries 
are as follows: 
 

 City of Longmont #1 
 Domenico #1; 
 Evans #6 Wellhead; 
 Evans #6 Tank Battery; 
 Longmont #8-10K; 
 Powell #1; 
 Serafini Gas Unit; 
 Sherwood #1; 
 Sherwood #2; and, 
 Stamp 31-2C. 

 
Figure 1 shows the well site locations.  Site Diagrams are included as Figures 2 through 11 in 
Appendix A. 
 
2.0 SCOPE OF SERVICES 
 
Terracon previously performed an inspection of each of the well sites for the City (Terracon 
Project No. 25127040).  The 2012 Annual Oil & Gas Wellhead Reconnaissance Report 
(Terracon, 2012) dated August 21, 2012 summarizes the equipment present at each of the well 
sites and Terracon’s observations.  Based on the request from the City and findings presented 
in the 2012 Annual Oil & Gas Wellhead Reconnaissance Report this project was completed.   
 
The objective of the Groundwater Quality Monitoring Program is to evaluate groundwater quality 
beneath the active O&G well sites on the City’s property by installing a network of groundwater 
monitoring wells, collecting groundwater samples on an annual basis, and analyzing the 
samples for the Colorado Oil and Gas Conservation Commission (COGCC) recommended 
constituents for monitoring oil and gas production facilities. 
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2.1 Standard of Care 
 
Terracon’s services were performed in a manner consistent with generally accepted practices of 
the profession undertaken in similar studies in the same geographical area during the same 
time. Terracon makes no warranties, either express or implied, regarding the findings, 
conclusions, or recommendations. Please note that Terracon does not warrant the work of 
laboratories, regulatory agencies, or other third parties supplying information used in the 
preparation of the report. These LSI services were performed in accordance with the scope of 
work agreed with you, our client, as reflected in our proposal and were not restricted by ASTM 
E1903-11. 
 
2.2 Additional Scope Limitations 
 
Findings, conclusions, and recommendations resulting from these services are based upon 
information derived from the on-site activities and other services performed under this scope of 
work; such information is subject to change over time. Certain indicators of the presence of 
hazardous substances, petroleum products, or other constituents may have been latent, 
inaccessible, unobservable, nondetectable, or not present during these services. We cannot 
represent that the sites contain no hazardous substances, toxic materials, petroleum products, 
or other latent conditions beyond those identified during monitoring well construction and 
groundwater sampling. Subsurface conditions may vary from those encountered at specific 
borings or wells or during other surveys, tests, assessments, investigations, or exploratory 
services. The data, interpretations, findings, and our recommendations are based solely upon 
data obtained at the time and within the scope of these services. 
 
2.3 Reliance 
 
This report has been prepared for the exclusive use of the City of Longmont, and any 
authorization for use or reliance by any other party (except a governmental entity having 
jurisdiction over the site) is prohibited without the express written authorization of the City of 
Longmont and Terracon.  Any unauthorized distribution or reuse is at the City of Longmont’s 
sole risk.  Notwithstanding the foregoing, reliance by authorized parties will be subject to the 
terms, conditions, and limitations stated in the proposal, this report, and service agreement for 
the project.   
 
3.0 FIELD INVESTIGATION 
 
Terracon conducted the fieldwork under a site-specific Health and Safety Plan (HASP) 
developed for this project.  Work was performed using United States Environmental Protection 
Agency (USEPA) Level D work attire consisting of hard hats, safety glasses, protective gloves, 
and protective boots.   
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Prior to mobilizing to the field, Terracon developed a site-specific Sampling and Analysis Plan 
(SAP), which included the following:  
 

 Location of proposed boreholes/monitoring wells at each well site as agreed to 
by the City’s representative, (Mr. Dan Wolford [Natural Resources Division, 
Manager of Open Space]); 

 Types of samples to be collected and collection methods; 
 Sample tests/analyses and methods; and, 
 Quality control and quality assurance measures. 

 
Terracon contacted the Utility Notification Center of Colorado (UNCC) and requested location 
and markings for utilities that UNCC was responsible for before commencing intrusive activities 
at the sites.  Terracon arranged utility locate meetings at each of the various well sites.  
Personnel present at the meetings included a Terracon field geologist, underground utility 
locators representing UNCC, and the well site operator.  Additionally, Terracon used a 
magnetometer to evaluate the presence of buried structures.  The results of these on-site utility 
meetings were discussed with the City and the proposed drilling locations were finalized and 
agreed upon by the City’s representative. 
 
Terracon submitted the Notice of Intents (NOIs) to Construct Monitoring Hole(s) to the Colorado 
Division of Water Resources on January 18, 2013.  The NOIs can be found in Appendix B of 
this document. 
 
3.1 Soil Boring and Monitoring Well Installation 
 
Terracon subcontracted DrillPro Services, Inc. to advance three boreholes and install 
groundwater monitoring wells to evaluate groundwater quality, flow direction and hydraulic 
gradient at the each of the following well sites: 
 

 City of Longmont #1 
 Domenico #1; 
 Evans #6 Wellhead; 
 Evans #6 Tank Battery; 
 Longmont #8-10K; 
 Powell #1; 
 Serafini Gas Unit; 
 Sherwood #1; and, 
 Sherwood #2. 

 



First Quarter 2013 Monitoring Report  
Groundwater Quality Monitoring Program  Longmont, Colorado 
May 31, 2013  Terracon Project No. 25127127 
 
 

Responsive  Resourceful  Reliable 4

TOP Operating Company, the operator of the Stamp 31-2C well site, granted the City 
permission to collect groundwater samples from three (MW-1, MW-2 and MW-4) of the five 
existing monitoring wells, therefore soil borings and wells were not installed at that well site.  
 
At each of the well sites one monitoring well was installed in the assumed upgradient direction 
from the well site to evaluate background groundwater conditions beneath the well site.  The 
remaining two monitoring wells were installed in the assumed downgradient direction from the 
well site to evaluate groundwater conditions beneath and leaving the well site. 
 
Terracon’s drilling crew advanced each borehole using a hollow-stem auger approximately 3 to 
5 feet into the observed water table, to depths ranging from 10 to 20.5 feet below ground 
surface (bgs).  Soils were observed at 5-foot intervals with a split-barrel sampling tool.  Two drill 
rigs were mobilized to the well sites in an effort to avoid getting the rig stuck in the loose and 
clayey surface soil due to the precipitation.  The second rig, the Hurricane system rig, was 
brought on site because it is lighter weight and more easily maneuvered. 
 
Terracon field screened soil samples for organic vapors using a photoionization detector (PID).  
The PID provides a direct reading in parts per million (ppm) isobutylene equivalents.  Upon 
removal of the split-barrel sampler from the borehole, Terracon put a portion of each sample in 
a sealable plastic bag.  After a stabilization period, Terracon screened the headspace above the 
soil using the PID equipped with a 9.8 electron-volt (eV) ultraviolet lamp source.  The PID was 
calibrated in accordance with the manufacturer's recommendations before the field activities.  
Soils were logged by the field geologist using the Unified Soil Classification System (USCS), 
which included describing the texture, hardness, plasticity, color, odor and moisture content.  
Screening results and field observations are summarized on the Boring Logs and Well 
Completion Details, which are included in Appendix B.   
 
After drilling was completed, 2-inch diameter flush-mounted groundwater monitoring wells were 
constructed inside the hollow-stem augers.  Each well was constructed with flush-threaded 
Schedule 40 PVC casing, 5-foot to 15-foot lengths of 0.010-inch slotted screen, a threaded 
bottom cap, expandable J-plug, silica sand pack, bentonite seal and a flush-mounted well vault 
in accordance with Terracon’s standard operating procedures.  The well construction diagrams 
are depicted and summarized on the Soil Boring Logs and Well Completion Diagrams, which 
are included in Appendix B. 
 
3.2 Well Development 
 
The groundwater monitoring wells were developed and sampled no sooner than 24 hours after 
the installation.  Prior to beginning the well development, the depth to groundwater was 
measured and recorded to calculate the volume of water within the casing.  The depth to 
groundwater was measured using a water level indicator from a mark made on the north side of 
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the top of the PVC well casing.  Future water level measurements will be collected from the 
north mark on the well casing. 
 
Well development was performed by repeated surging the well screened interval with a 2-inch 
diameter surge block and removing groundwater with a disposable bailer.  The well 
development was considered adequate when the monitored field parameters of temperature, 
specific conductance and pH were stabilized to within 10% of the previous measurement.  
These field parameters were measured following the removal of one well casing volume of 
groundwater.  As a minimum, five well casing volumes were removed.  Following the completion 
of the development, the depth to water and total volume of water removed was recorded.  Field 
measurements and data were recorded on the Well Development Forms (Appendix B). 
 
3.3 Groundwater Sampling 
 
Groundwater samples were collected immediately following completion of the development 
activities.  The wells were considered adequately purged when a minimum of five saturated well 
casing volumes were removed and field parameters had stabilized.  The field measurements 
and data will be recorded on the development logs (Appendix D). 
 
A groundwater sample was collected using a new disposable bailer from each of the monitoring 
wells.  The sample was placed in a laboratory provided, pre-cleaned container and stored in a 
cooler with ice at 4° (± 2°) Celsius during delivery to the laboratory.  The samples were 
submitted under chain-of-custody and analyzed for the parameters summarized on the table 
below on a standard turn-around time (i.e., 7 to 10 business days).   
 

Analytical Constituents and Methods 

Constituents Analytical Method 
Benzene, Toluene, Ethylbenzene, Xylenes (BTEX) EPA Method 8260 

Polycyclic Aromatic Hydrocarbons (PAH) EPA Method 8270 SIM 

Dissolved Gasses: Methane, Ethane and Ethylene RSK 175 

Major Cations – Dissolved (Calcium, Iron, Magnesium, 
Potassium and Sodium) 

EPA Method 6010B 

Strontium EPA Method 6010 

Alkalinity SM 2320B 

Bromide EPA Method 300.0 

Chloride EPA Method 300.0 

Nitrate and Nitrite EPA Method 353.2 

Sulfate EPA Method 300.0 

pH SM 4500 H+B 
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Constituents Analytical Method 
Specific Conductivity SM 2510B 

 
The groundwater sample naming convention used is as follows: 
 

 [Site Abbreviation]-[Well Designation]-[6 Digit Date: YYMMDD] 
 

 Example: DM1-MW01-130319 is the groundwater sample collected from 
Domenico #1 well site, monitoring well MW1 on March 19, 2013 

 
The groundwater samples were submitted to a Pace Analytical Services, Inc. (Pace) in Lenexa, 
Kansas.  Pace performed Quality Analysis Quality Control (QA/QC) during the analysis process 
of the groundwater samples.  This QA/QC process involved completing a method blank, 
laboratory control sample, matrix spike, matrix spike duplicate, and a sample duplicate to test 
the accuracy and calibration of the laboratory equipment and processes.   
 
3.4 Well Survey 
 
Following the installation of the groundwater monitoring wells, the locations were surveyed by 
Flatiron Survey, Inc. of Boulder, Colorado, a licensed land surveyor.  Elevations were measured 
to an accuracy of ±0.01 feet.  The survey datum was in State Plane NAD83 using U.S. survey in 
feet (for horizontal) and NAVD88 (for vertical) datum.  The monitoring well location survey data 
is presented in Table 1.  The horizontal survey data was used to generate the site figures 
(Figures 2 through 11).  The elevation of the top of the well casing was used to calculate the 
groundwater elevations as provided in Table 2.   
 
4.0 RESULTS OF THE FIELD INVESTIGATION 
 
4.1 Geology 
 
The boring logs in Appendix C summarize the observed soil stratigraphy.  In general, alluvial 
material consisting of sand and gravel mixed with clay and silt was encountered typical of the 
Piney Creek Alluvium (Qa), Broadway and Louviers Alluviums (Qg), based on the Geologic Map 
of Colorado (Tweto, Ogden, 1979).  Bedrock was observed to be a medium grained bluish-gray 
sandstone ranging in depth from 10 to 20 feet bgs. 
 
4.2 Hydrogeology 
 
Groundwater was encountered from 3.21 feet below ground surface (bgs) as observed in 
monitoring well LG8-MW03 to 13.04’ bgs as observed in PL1-MW03.  Groundwater elevations 
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were observed ranging from 4,850.12 feet above mean sea level (amsl) in monitoring well DM1-
MW03 to 4,951.15’ amsl in monitoring well S31-MW01.  Depth to groundwater and groundwater 
elevation data are summarized in Table 2. 
 
Figure 12 and 13 illustrates the potentiometric surface based on the groundwater elevations 
measured in March 2013 (note, Figure 12 includes all the well sites except Stamp 31-2C, which 
is on Figure 13).  Based on the potentiometric surface, groundwater flow direction is variable, 
depending on the well site.  However, groundwater flow beneath most of the well sites appears 
to flow towards the St. Vrain Creek.  The well site groundwater flow directions are as follows: 
 

 City of Longmont #1: northeast towards the St. Vrain; 
 Domenico #1: northeast away from the Boulder Creek due to the multiple ponds; 
 Evans #6 Wellhead: southeast towards the St. Vrain; 
 Evans #6 Tank Battery: southeast towards the St. Vrain; 
 Longmont #8-10K: northeast towards the St. Vrain; 
 Powell #1: northeast towards the St. Vrain; 
 Serafini Gas Unit: northeast towards the St. Vrain; 
 Sherwood #1: northeast towards the St. Vrain; 
 Sherwood #2: northeast towards the St. Vrain; and, 
 Stamp 31-2C: southeast towards Union Reservoir. 

 
4.3 Field Screening 
 
PID field screening results ranged from 0.0 ppm to 4.8 ppm.  The Terracon geologist did not 
observe any soil staining or petroleum hydrocarbon odors in the soil samples during drilling 
activities.  No soil samples were collected for laboratory analysis. 
 
4.4 Investigation Derived Waste (IDW) 
 
Investigation derived waste (IDW) was handled based on field observations.  Soil cuttings 
generated from drilling were thin spread on the ground in the vicinity of the bore hole.  Purge 
water generated during development was emptied on the ground near the monitoring wells. 
 
5.0 ANALYTICAL RESULTS 
 
The laboratory analytical report and chain-of-custody record are attached in Appendix E.  The 
groundwater sample results are summarized in Table 3.  The following sections summarize the 
results of the analytical testing. 
 
Laboratory analytical results for the groundwater samples were compared to the COGCC Table 
910-1 standards (May 30, 2011) and the Colorado Department of Public Health and 
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Environment’s (CDPHE) Basic Standards for Groundwater (January 31, 2013).  A summary of 
concentrations exceeding these standards in the groundwater samples is included in Table 3. 
 
Three groundwater samples were collected from each of the 10 well sites for a total of 30 
samples.  The groundwater analytical results are discussed in the following sections. 
 
5.1 BTEX in Groundwater 
 
BTEX compounds were detected in one sample above the laboratory reporting limits.  Sample 
S31-MW02-130322 (Stamp 31-2C well site, well MW02 downgradient of the aboveground 
storage tank) was reported with benzene at 0.0946 milligrams per liter (mg/L), which exceeds 
0.005 mg/L standard set by both the COGCC and the CDPHE.  This benzene concentration is 
similar to the historic results reported by Olsson Associates for samples collected from MW02 
on August 10, 2012 at 0.470 mg/L and October 30, 2012 at 1.60 mg/L.  Sample S31-MW02-
130322 was also reported with ethylbenzene at 0.0323 mg/L, which is below the COGCC and 
CDPHE standard of 0.7 mg/L. 
 
The remaining BTEX analytical results were reported as non-detect at method reporting limits 
below the COGCC and CDPHE standards. 
 
5.2 PAHs (Polycyclic Aromatic Hydrocarbon) in Groundwater 
 
The following PAH compounds were reported in groundwater samples. 
 

 The PAH compound indeno(1,2,3-cd)pyrene was reported in sample DM1-MW3-
130319 (Domenico #1 well site, well MW03) at 0.00042 mg/L, which is above the 
CDPHE Basic Groundwater Standard of 0.0000048 mg/L (COGCC has not set a 
standard).  Anthracene was reported at a concentration of 0.00011 mg/L, which 
is below the CDPHE Basic Groundwater Standard of 2.1 mg/L. 

 
 The PAH compound fluoranthene was reported in sample DM1-MW1-130319 

(Domenico #1 well site, well MW-01) at 0.00012 mg/L, which is below the 
CDPHE Basic Groundwater Standard of 0.28 mg/L (COGCC has not set a 
standard). 

 
 Naphthalene was reported in sample S31-MW02-130322 (Stamp #31-2C well 

site, well MW02) at a concentration of 0.00056 mg/L, which is below the CDPHE 
Basic Groundwater Standard of 0.14 mg/L (COGCC has not set a standard). 

 
All other PAH analytical results were reported as non-detect.  Several PAH compounds were 
analyzed with reporting limits above the CDPHE Basic Groundwater Standard in all samples: 
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benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, 
dibenzo(a,h)anthracene and indeno(1,2,3-cd)pyrene.   
 
5.3 Dissolved Gasses 
 
This section describes the dissolved gasses results for the groundwater samples. 
 

 Ethane was reported in groundwater sample S31-MW02-130322 (Stamp #31-2C 
well site, well MW-02) at a concentration of 0.119 mg/L.  Neither the COGCC nor 
the CDPHE have developed standards for ethane.  This sample also contained 
benzene concentrations above the COGCC and CDPHE standard as described 
in Section 5.1. 

 
Ethene was not reported above the laboratory reporting limit of 0.0062 mg/L in the samples 
collected at the various well sites.  Neither the COGCC nor the CDPHE have developed 
standards for ethene. 
 

 The presence of dissolved methane in groundwater may be an indication of a 
release at an oil and gas well site.  Methane was reported above the laboratory 
reporting limit in 10 of the 30 groundwater samples ranging from 0.0068 to 
0.0323 mg/L.  These detections were reported in samples collected at the 
Sherwood #1, Serafini Gas Unit, Evans # 6 wellhead and tank battery, Domenico 
#1, and Stamp 31-2C well sites.   

 
Neither the COGCC nor the CDPHE have developed standards for methane in groundwater.  
The COGCC has developed standards for source water (which are water wells that are 
registered with Colorado Division of Water Resources, including household, domestic, livestock, 
irrigation, municipal/public, and commercial wells, permitted or adjudicated springs, or 
monitoring wells installed for the purpose of complying with groundwater baseline sampling and 
monitoring requirements) used for household, domestic, livestock, irrigation, municipal/public, or 
commercial  or other  specifically in the Greater Wattenberg Area (GWA), of which the various 
well sites are located.  Section 318.4.e.(4).G of the COGCC Rules and Regulations states that 
concentrations of methane greater than 1.0 mg/L require a gas compositional and stable isotope 
analysis of the methane to determine the source of the methane (thermogenic, biogenic or a 
mixture of the two). 
 
5.4 Inorganics in Groundwater 
 
Inorganic cations and anions were analyzed to evaluate these secondary indicators of well site 
releases associated with produced water.   
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Dissolved iron was reported as non-detect in all samples at a reporting limit of 0.050 mg/L.  
Currently CDPHE uses a domestic water supply - drinking water standard of 0.3 mg/L and an 
agricultural standard of 5 mg/L for iron. 
 
Neither the COGCC nor CDPHE have developed standards for the dissolved metals 
summarized below: 
 

 Calcium was reported at concentrations ranging from 57.7 mg/L to 383 mg/L. 
 Magnesium was reported at concentrations ranging from 49 mg/L to 1,400 mg/L. 
 Potassium was reported at concentrations ranging from 2.1 mg/L to 26.5 mg/L. 
 Sodium was reported at concentrations ranging from 47.7 mg/L to 2,850 mg/L. 
 Strontium was reported at concentrations above the laboratory reporting limit in 

all 30 groundwater samples ranging from 0.965 to 9.7 mg/L with the three highest 
detections reported in the three Stamp 31-2C monitoring wells. 

 
 Elevated concentrations of sodium may be an indicator of a release at an oil and 

gas well site due to the salt content of produced water.  The two well sites that 
were reported with sodium above 500 mg/L are the Stamp 31-2C (which as 
described above has an exceedance for benzene in groundwater) and the Evans 
#6 Tank Battery. 

 
Alkalinity was reported as calcium carbonate (CaCO3), bicarbonate (CaCO3

-) and total 
carbonate.  All the results for calcium carbonate were reported as non-detect at 20.0 mg/L.  The 
results for bicarbonate were reported ranging from 204 to 860 mg/L.  Total carbonate 
concentrations are the same as the bicarbonate due to the lack of carbonate in the calcium 
groundwater.  Neither the COGCC nor the CDPHE have developed standards for alkalinity. 
 

 Bromide was reported above the laboratory reporting limit in 10 of the 30 
groundwater samples ranging from 1.2 to 4.8 mg/L.  Neither the COGCC nor the 
CDPHE have developed standards for bromide.  Of the 10 detections one was at 
the Evens #6 Wellhead, three at the Evens #6 Tank Battery, three at the 
Domenico #1 Well site (which included the 4.8 mg/L), and three at the Stamp 31-
2C Well site. 
 

 Chloride was reported above the laboratory reporting limit in all 30 groundwater 
samples ranging from 28.3 to 381 mg/L.  Elevated concentrations of sodium may 
be an indicator of a release at an oil and gas well site due to the salt content of 
produced water.  The three well sites that were reported with chloride above 50 
mg/L are the Stamp 31-2C (which as described above has an exceedance for 
benzene in groundwater), the Domenico #1 well site (which was reported with an 
exceedance for indeno(1,2,3-cd)pyrene) and the Evans #6 Tank Battery.  The 
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sample collected from monitoring well S31-MW01 at the Stamp 31-2C wellsite 
was reported at 381 mg/L and is the only detection above the CDPHE’s domestic 
water supply – drinking water standard. 
 

 Nitrogen as nitrate was reported above the laboratory reporting limit in 22 of the 
30 groundwater sample, with five samples reported above the CDPHE’s 
domestic water supply – drinking water standard of 10 mg/L.  All three sample 
collected at the Sherwood #2 Wellhead (11.4, 13.6, and 13 mg/L) and the sample 
from CL1-MW01 and CL1-MW03 at the City of Longmont #1 Wellhead (13.9 and 
14.8 mg/L, respectively).  Nitrogen as nitrite was reported above the laboratory 
reporting limit in three of the 30 groundwater sample, none of which were 
reported above the CDPHE’s domestic water supply – drinking water standard of 
1 mg/L.  Nitrogen as nitrate and nitrite was reported similarly to the nitrogen as 
nitrate with the same samples exceeding the CDPHE’s domestic water supply – 
drinking water standard of 10 mg/L. 
 

 Sulfate was reported above the laboratory reporting limit in all 30 groundwater 
samples ranging from 152 to 13,200 mg/L.  Of these detections, 24 were 
reported above the CDPHE’s domestic water supply – drinking water standard of 
250 mg/L.  The six that did not exceed this standard were collected at the City of 
Longmont #1 Wellhead and Serafini Gas Unit sites. 

 
Sulfide was not reported above the laboratory detection limit of 0.050 mg/L in the samples 
collected at the various well sites. Neither the COGCC nor the CDPHE have developed 
standards for sulfide. 
 
5.5 General Groundwater Parameters 
 
The specific conductance was reported in the groundwater samples ranging from 917 to 17,200 
microseimans per centimeter (µmhos/cm).  As anticipated, elevated concentrations of specific 
conductance were reported in groundwater samples with higher concentrations of dissolved 
solids (alkalinity, bromide, chloride, nitrate, nitrite, sulfate and sulfide). 
 
Groundwater in the wells was measured to have a neutral pH, as reported by the laboratory with 
pH ranging from 7.2 to 7.9 standard pH units, which is within the range of the CDPHE’s 
domestic water supply – drinking water standard of 6.5 to 8.5. 
 
5.6 Laboratory Quality Control 
 
The laboratory quality control documentation is included in the laboratory data reports in 
Appendix E.  The analytical report 60140850 was originally issued on March 28, 2013.  The 
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original report has three sample identifications mislabeled.  This typographical error was 
corrected and the report was re-issued on April 12, 2013. 
 
The laboratory analytical data report, the analytical data presented on the table and the 
associated analytical discussions are presented with the laboratory reporting limit, which is the 
lowest standard concentration calibration curve of the instrument used for the sample analysis.  
For this project the reporting limits are higher concentrations than the method detection limits. 
 
The PAH samples collected from the groundwater monitoring wells at Sherwood #1 and 
Sherwood #2 on March 18, 2013 were originally analyzed out of hold time due to calibration and 
quality control issues with the instruments.  A replacement set of PAH samples were collected 
from the well sites on April 1, 2013 and analyzed.  The replacement samples analytical data is 
used in this report. 
 
The 300.0 nitrate-nitrite analyses were reported by Pace to have quality control issues in 
laboratory reports 60140684 and 60141077.  Samples were reported with the following 
qualifiers: 

 D6: the relative percent difference (RPD) between the sample and sample 
duplicate exceeded laboratory control limits. 

 M1: Matrix spike recover exceeded QC limits.  Batch accepted based on 
laboratory control sample (LCS) recovery. 

 
Terracon believes the analytical data is usable for the purposes of this groundwater quality 
monitoring report. 
 
6.0 CONCLUSIONS 
 
Based on the scope of services described in this report and subject to the limitations described 
herein, Terracon concludes the following. 
 

 Groundwater impacts are suspected at the Sherwood #1 well site.  Although 
analyzed constituents were not reported above respective COGCC or CDPHE 
Basic Groundwater Standard in three groundwater samples collected from the 
well site, dissolved methane was reported above the laboratory reporting 
limit in a groundwater sample collected at the well site. 

 
 Groundwater impacts are not suspected at the Sherwood #2 well site since 

analyzed constituents were not reported above respective COGCC or CDPHE 
Basic Groundwater Standard in three groundwater samples collected from the 
well site.  The only parameters that were reported as an exceedance was nitrate 
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and total nitrogen and sulfate above the CDPHE’s domestic water supply – 
human health standards and drinking water standard, respectively. 

 
 Groundwater impacts are not suspected at the City of Longmont #1 well site 

since analyzed constituents were not reported above respective COGCC or 
CDPHE Basic Groundwater Standard in three groundwater samples collected 
from the well site.  The only parameters that were reported as an exceedance 
were nitrate and total nitrogen and sulfate above the CDPHE’s domestic water 
supply – human health standards and drinking water standard, respectively in 
monitoring wells CL1-MW01 and CL1-MW03. 

 
 Groundwater impacts are suspected at the Serafini Gas Unit well site.  Although 

the analyzed constituents were not reported above respective COGCC or 
CDPHE Basic Groundwater Standard in three groundwater samples collected 
from the well site, dissolved methane was reported above the laboratory 
reporting limit in a groundwater sample collected at the well site. 

 
 Groundwater impacts are not suspected at the Powell #1 well site since 

analyzed constituents were not reported above respective COGCC or CDPHE 
Basic Groundwater Standard in three groundwater samples collected from the 
well site.  The only parameter that was reported as an exceedance was sulfate 
above the CDPHE’s domestic water supply – drinking water standard. 

 
 Groundwater impacts are suspected at the Evans #6 wellhead.  Although 

analyzed constituents were not reported above respective COGCC or CDPHE 
Basic Groundwater Standard in three groundwater samples collected from the 
well site, dissolved methane was reported above the laboratory reporting 
limit in two groundwater samples collected at the well site.  The only 
parameter that was reported as an exceedance was sulfate above the CDPHE’s 
domestic water supply – drinking water standard.   

 
 Potential groundwater impacts are suspected at the Evans #6 tank battery 

due to the elevated concentrations of sodium and chloride, which may be 
indicators of a release at an oil and gas well site.  The only parameter that 
was reported above an existing standard was sulfate above the CDPHE’s 
domestic water supply – drinking water standard.   Dissolved methane was 
reported above the laboratory reporting limit in two groundwater samples 
collected at the well site. 

 
 Groundwater impacts are not suspected at the Longmont #8-10K well site since 

analyzed constituents were not reported above respective COGCC or CDPHE 
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Basic Groundwater Standard in three groundwater samples collected from the 
well site.  The only parameter that was reported as an exceedance was sulfate 
above the CDPHE’s domestic water supply – drinking water standard. 

 
 Groundwater impacts were reported at the Domenico #1 well site.  

Indeno(1,2,3-cd)pyrene was reported in the sample collected from 
monitoring well DM1-MW3 above the CDPHE Basic Groundwater Standard.  
Sulfate was reported above the CDPHE’s domestic water supply – drinking water 
standard.  Dissolved methane was reported above the laboratory reporting 
limit in two groundwater samples collected at the well site. 

 
 Groundwater impacts were reported at the Stamp 31-2C well site.  Benzene 

was reported in the sample collected from monitoring well S31-MW02, 
which is downgradient of the tank battery and upgradient of the former 
reserve pit (as indicated on the November 30, 2012 Olsson Associates 
report).  Chloride was reported in well S31-MW01 and sulfate in all three 
wells above the CDPHE’s domestic water supply – drinking water standard.  
Dissolved methane was reported above the laboratory reporting limit in two 
groundwater samples collected at the well site. 

 
On an annual basis, Terracon will monitor the concentrations and trends of water quality 
indicator parameters (VOCs, SVOCs, dissolved gasses, and inorganic parameters) in each 
monitoring well.  Statistical increases in any parameter may be indicative of a groundwater 
impact associated with the oil and gas production facility.   
 
 
7.0 RECOMMENDATIONS 
 
Terracon recommends conducting the additional round of groundwater sampling scheduled to 
be conducted September 2013 to evaluate the groundwater conditions over time at each of the 
well sites.  Following the second semi-annual groundwater sampling event in September 2013, 
Terracon will recommend a revised sampling protocol based on the results of the two sampling 
events.  This revised protocol may include modifications to the analyte list, monitoring wells to 
be sampled, and sampling frequency. 
 
The additional groundwater analytical data collected in September 2013 will also be used to 
evaluate the background groundwater concentrations for chloride and sulfate to determine the 
COGCC Table 910-1 values.  The additional data will also be used to evaluate the potential 
releases related to the dissolved methane detections in groundwater.  Terracon recommends 
gas compositional and stable isotope analysis of the methane to determine the source of the 
methane (thermogenic, biogenic or a mixture of the two) in the subsequent sampling event. 
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Additionally, Terracon recommends the City discuss the groundwater exceedances at the 
Domenico #1 and Stamp 31-2C with the operators to determine the path forward to address the 
impacts to groundwater at these City’s properties.   
 



 

 

APPENDIX A – Tables and Figures 
  



Table 1 - Survey Data
City of Longmont - Groundwater Quality Monitoring

Project Number 25127127

Well ID Northing Easting Elevation

SH1-MW01 1294380.207 3126234.02 4902.753
SH1-MW02 1294530.239 3126302.271 4900.992
SH1-MW03 1294523.082 3126171.828 4901.797

SH2-MW01 1295401.887 3126249.8 4896.755
SH2-MW02 1295546.514 3126290.918 4896.147
SH2-MW03 1295536.814 3126180.703 4896.32

CL1-MW01 1294427.014 3127567.807 4896.992
CL1-MW02 1294516.459 3127630.58 4896.044
CL1-MW03 1294537.964 3127506.611 4896.328

SGU-MW01 1295379.281 3128387.298 4892.365
SGU-MW02 1295573.321 3128479.196 4891.424
SGU-MW03 1295585.66 3128372.492 4891.715

PL1-MW01 1296724.257 3128378.096 4885.9
PL1-MW02 1296868.792 3128401.74 4885.58
PL1-MW03 1296866.101 3128285.97 4887.257

E6W-MW01 1298491.853 3128823.155 4882.374
E6W-MW02 1298327.526 3128775.744 4882.452
E6W-MW03 1298332.126 3128852.002 4881.528

E6T-MW01 1298262.515 3130605.677 4879.083
E6T-MW02 1298111.469 3130653.242 4877.682
E6T-MW03 1298106.238 3130504.621 4878.033

LG8-MW01 1297869.036 3133247.015 4868.795
LG8-MW02 1298137.415 3133262.108 4869.031
LG8-MW03 1298043.41 3133086.449 4869.106

DM1-MW01 1300190.038 3137726.724 4857.637
DM1-MW02 1300410.879 3137620.947 4854.174
DM1-MW03 1300418.347 3137889.21 4855.269

S31-MW01 4957.15
S31-MW02 4958.62
S31-MW04 4957.11

*All survey information is in Datum: NAD 83, Colorado North Zone NAVD 88.
Elevation is measured in feet above mean sea level

City of Longmont #1 Wellhead

Sherwood #1 Wellhead

Sherwood #2 Wellhead

Powell #1 Wellhead

Serafini Gas Unit

Wells were not surveyed as part of this 
project.

Stamp 31-2C Wellsite

Evans #6 Tank Battery

Evans #6 Wellhead

Domenico #1 Wellsite

Longmont #8-10K Wellhead



Table 2 - Groundwater Elevation Data
City of Longmont - Groundwater Quality Monitoring

Project Number 25127127

Well ID Elevation Date Measured
Dept to 

Groundwater
Groundwater 

Elevation

SH1-MW01 4902.753 3/18/2013 8.49 4894.263
SH1-MW02 4900.992 3/18/2013 7.41 4893.582
SH1-MW03 4901.797 3/18/2013 7.64 4894.157

SH2-MW01 4896.755 3/18/2013 5.2 4891.555
SH2-MW02 4896.147 3/18/2013 5.71 4890.437
SH2-MW03 4896.32 3/18/2013 5.11 4891.21

CL1-MW01 4896.992 3/20/2013 6.42 4890.572
CL1-MW02 4896.044 3/20/2013 5.75 4890.294
CL1-MW03 4896.328 3/20/2013 5.86 4890.468

SGU-MW01 4892.365 3/20/2013 5.52 4886.845
SGU-MW02 4891.424 3/21/2013 5.17 4886.254
SGU-MW03 4891.715 3/21/2013 5.59 4886.125

PL1-MW01 4885.9 3/20/2013 11.91 4873.99
PL1-MW02 4885.58 3/19/2013 12 4873.58
PL1-MW03 4887.257 3/19/2013 13.04 4874.217

E6W-MW01 4882.374 3/22/2013 4.5 4877.874
E6W-MW02 4882.452 3/22/2013 5.19 4877.262
E6W-MW03 4881.528 3/22/2013 4.41 4877.118

E6T-MW01 4879.083 3/22/2013 8.01 4871.073
E6T-MW02 4877.682 3/22/2013 6.4 4871.282
E6T-MW03 4878.033 3/22/2013 6.61 4871.423

LG8-MW01 4868.795 3/22/2013 3.64 4865.155
LG8-MW02 4869.031 3/22/2013 4.32 4864.711
LG8-MW03 4869.106 3/22/2013 3.21 4865.896

DM1-MW01 4857.637 3/19/2013 7.41 4850.227
DM1-MW02 4854.174 3/19/2013 3.97 4850.204
DM1-MW03 4855.269 3/19/2013 5.15 4850.119

S31-MW01 4957.15 3/22/2013 6 4951.15
S31-MW02 4958.62 3/22/2013 8.55 4950.07
S31-MW04 4957.11 3/22/2013 9.22 4947.89

*All survey information is in Datum: NAD 83, Colorado North Zone NAVD 88
Elevation is measured in feet above mean sea level

Domenico #1 Wellsite

Stamp 31-2C Wellsite

Sherwood #1 Wellhead

Sherwood #2 Wellhead

City of Longmont #1 Wellhead

Serafini Gas Unit

Powell #1 Wellhead

Evans #6 Wellhead

Evans #6 Tank Battery

Longmont #8-10K Wellhead



Table 3 - Groundwater Analytical Results
City of Longmont - Groundwater Quality Monitoring

Project Number 25127127

Wellsite
Sample ID SH1-MW1-130318 SH1-MW2-130318 SH1-MW3-130318 SH2-MW1-130318 SH2-MW2-130318 SH2-MW3-130318 CL1-MW1-130320 CL1-MW2-130320 CL1-MW3-130321

Date 03/18/2013 03/18/2013 03/18/2013 03/18/2013 03/18/2013 03/18/2013 03/20/2013 03/20/2013 03/21/2013

71-43-2 Benzene 0.005 0.005 mg/L ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010)
108-88-3 Toluene 0.56 to 1 0.56 to 1M mg/L ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010)
100-41-4 Ethylbenzene 0.7 0.7 mg/L ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010)
1330-20-7 Xylene (Total) 1.4 to 10 1.4 to 10M mg/L ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030)

83-32-9 Acenaphthene --- 0.42 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
208-96-8 Acenaphthylene --- --- mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
120-12-7 Anthracene --- 2.1 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
56-55-3 Benzo(a)anthracene --- 4.8E-6 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
50-32-8 Benzo(a)pyrene --- 4.8E-6 to 2.0E-4M mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
205-99-2 Benzo(b)fluoranthene --- 4.8E-6 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
207-08-9 Benzo(k)fluoranthene --- 4.8E-6 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
191-24-2 Benzo(g,h,i)perylene --- --- mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
218-01-9 Chrysene --- 4.80E-06 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
53-70-3 Dibenzo(a,h)anthracene --- 4.80E-06 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
206-44-0 Fluoranthene --- 0.28 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
86-73-7 Fluorene --- 0.28 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
193-39-5 Indeno(1,2,3-cd)pyrene --- 4.80E-06 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
91-20-3 Naphthalene --- 0.14 mg/L ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050)
85-01-8 Phenanthrene --- --- mg/L ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050)
129-00-0 Pyrene --- 0.21 mg/L ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)

74-82-8 Methane --- --- mg/L ND (0.0066) 0.0091 ND (0.0066) ND (0.0066) ND (0.0066) ND (0.0066) ND (0.0066) ND (0.0066) ND (0.0066)
74-84-0 Ethane --- --- mg/L ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062)
74-85-1 Ethene --- --- mg/L ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062)

7440-70-2 Calcium, Dissolved --- --- mg/L 92.1 101 92.8 189 225 220 81.3 77 85.5
7439-89-6 Iron, Dissolved --- 0.3 to 5M mg/L ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)
7439-95-4 Magnesium, Dissolved --- --- mg/L 110 99.7 107 121 121 115 72.2 67.4 75.1
7440-09-7 Potassium, Dissolved --- --- mg/L 2.57 3.06 2.26 3.86 5.72 4.69 2.83 2.1 2.83
7440-23-5 Sodium, Dissolved --- --- mg/L 118 117 115 102 111 104 61.7 60.4 63.6
7440-24-6 Strontium --- --- mg/L 5.91 3.47 2.83 3.44 3.87 4.52 2.38 4.26 3.45

Alkalinity, Carbonate (CaCO3) --- --- mg/L ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0)
Alkalinity, Bicarbonate (CaCO3) --- --- mg/L 345 365 349 345 315 324 377 354 389
Alkalinity, Total as CaCO3 --- --- mg/L 345 365 349 345 315 324 377 354 389

24959-67-9 Bromide --- --- mg/L ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0)
16887-00-6 Chloride <1.25 x Bkg 250 mg/L 37.5 37.5 36.6 40.2 43.8 44.8 34.1 32.7 35.3

Nitrogen as Nitrate --- 10 mg/L 8.3 7.9 5.7 11.4 13.6 13 13.9 2.6 14.8
Nitrogen as Nitrite --- 1 mg/L ND (0.50) ND (0.50) ND (0.50) 0.63 ND (0.50) ND (0.50) ND (0.50) ND (0.20) ND (0.50)
Nitrogen as Nitrate and Nitrite --- 10 mg/L 8.4 8 5.8 12 13.8 13.1 13.9 2.6 14.9

14808-79-8 Sulfate <1.25 x Bkg 250 mg/L 486 431 452 799 824 847 182 171 189
18496-25-8 Sulfide, Total --- --- mg/L ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)

Specific Conductance --- --- umhos/cm 1590 1570 1600 1940 2060 2080 1160 1090 1130
pH at 25 Degrees C --- 6.5 - 8.5 Std. Units 7.6 7.5 7.6 7.5 7.4 7.4 7.9 7.9 7.7

COGCC - Colorado Oil and Gas Conservation Commission
CDPHE - Colorado Department of Public Health and Environment
mg/L - milligrams per liter
ND - Parameter not detected above the laboratory detection limit (Detection Limit)
Bold indicates detected constituents
Shading indicates constituents detected above their respective standards

 umhos/cm - microsiemens per centimeter
M - Drinking water maximum contaminent level

Sherwood #1 Wellhead Sherwood #2 Wellhead City of Longmont #1 Wellhead

Other Organic Compounds

General Parameters

CDPHE
Basic Standards for 

Groundwater

COGCC
Table 910-1

Semivolatile Organic Compounds

Inorganic Parameters

Volatile Organic Compounds

ParametersCAS #



Table 3 - Groundwater Analytical Results
City of Longmont - Groundwater Quality Monitoring

Project Number 25127127

Wellsite
Sample ID

Date

71-43-2 Benzene 0.005 0.005 mg/L
108-88-3 Toluene 0.56 to 1 0.56 to 1M mg/L
100-41-4 Ethylbenzene 0.7 0.7 mg/L
1330-20-7 Xylene (Total) 1.4 to 10 1.4 to 10M mg/L

83-32-9 Acenaphthene --- 0.42 mg/L
208-96-8 Acenaphthylene --- --- mg/L
120-12-7 Anthracene --- 2.1 mg/L
56-55-3 Benzo(a)anthracene --- 4.8E-6 mg/L
50-32-8 Benzo(a)pyrene --- 4.8E-6 to 2.0E-4M mg/L
205-99-2 Benzo(b)fluoranthene --- 4.8E-6 mg/L
207-08-9 Benzo(k)fluoranthene --- 4.8E-6 mg/L
191-24-2 Benzo(g,h,i)perylene --- --- mg/L
218-01-9 Chrysene --- 4.80E-06 mg/L
53-70-3 Dibenzo(a,h)anthracene --- 4.80E-06 mg/L
206-44-0 Fluoranthene --- 0.28 mg/L
86-73-7 Fluorene --- 0.28 mg/L
193-39-5 Indeno(1,2,3-cd)pyrene --- 4.80E-06 mg/L
91-20-3 Naphthalene --- 0.14 mg/L
85-01-8 Phenanthrene --- --- mg/L
129-00-0 Pyrene --- 0.21 mg/L

74-82-8 Methane --- --- mg/L
74-84-0 Ethane --- --- mg/L
74-85-1 Ethene --- --- mg/L

7440-70-2 Calcium, Dissolved --- --- mg/L
7439-89-6 Iron, Dissolved --- 0.3 to 5M mg/L
7439-95-4 Magnesium, Dissolved --- --- mg/L
7440-09-7 Potassium, Dissolved --- --- mg/L
7440-23-5 Sodium, Dissolved --- --- mg/L
7440-24-6 Strontium --- --- mg/L

Alkalinity, Carbonate (CaCO3) --- --- mg/L
Alkalinity, Bicarbonate (CaCO3) --- --- mg/L
Alkalinity, Total as CaCO3 --- --- mg/L

24959-67-9 Bromide --- --- mg/L
16887-00-6 Chloride <1.25 x Bkg 250 mg/L

Nitrogen as Nitrate --- 10 mg/L
Nitrogen as Nitrite --- 1 mg/L
Nitrogen as Nitrate and Nitrite --- 10 mg/L

14808-79-8 Sulfate <1.25 x Bkg 250 mg/L
18496-25-8 Sulfide, Total --- --- mg/L

Specific Conductance --- --- umhos/cm
pH at 25 Degrees C --- 6.5 - 8.5 Std. Units

COGCC - Colorado Oil and Gas Conservation Commission
CDPHE - Colorado Department of Public Health and Environment
mg/L - milligrams per liter
ND - Parameter not detected above the laboratory detection limit (Detection Limit)
Bold indicates detected constituents
Shading indicates constituents detected above their respective standards

 umhos/cm - microsiemens per centimeter
M - Drinking water maximum contaminent level

Other Organic Compounds

General Parameters

CDPHE
Basic Standards for 

Groundwater

COGCC
Table 910-1

Semivolatile Organic Compounds

Inorganic Parameters

Volatile Organic Compounds

ParametersCAS # SGU-MW1-130320 SGU-MW2-130321 SGU-MW3-130321 PL1-MW1-130320 PL1-MW2-130319 PL1-MW3-130319 E6W-MW01-130322 E6W-MW02-130322 E6W-MW03-130322
03/20/2013 03/21/2013 03/21/2013 03/20/2013 03/19/2013 03/19/2013 03/22/2013 03/22/2013 03/22/2013

ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010)
ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010)
ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010)
ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030)

ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050)
ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)

ND (0.0066) 0.0087 ND (0.0066) ND (0.0066) ND (0.0066) ND (0.0066) ND (0.0066) 0.0278 0.0141
ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062)
ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062)

81.4 92.6 88.2 95.3 106 86 183 207 192
ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)

53.7 57.8 49 73.2 75.9 63 126 175 150
3.59 3.39 3.94 2.28 2.33 3.02 6.52 10.6 9.22
67.2 78.6 47.7 65.3 115 58.6 157 212 184
2.96 1.72 4.07 1.82 1.83 1.9 4.04 5.94 5.73

ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0)
328 359 632 295 311 296 307 312 312
328 359 632 295 311 296 307 321 312

ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) ND (1.0) 1.5 ND (1.0)
29.8 34.2 28.3 31.8 32.8 32.3 32.7 34.4 31.1
5.9 7.2 4.4 5.9 ND (0.10) 0.58 0.44 ND (0.10) 0.11

ND (0.20) ND (0.20) ND (0.10) ND (0.20) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
5.9 7.3 4.4 5.9 ND (0.10) 0.57 0.44 ND (0.10) 0.12
191 228 152 369 484 265 987 1380 1130

ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)

1060 1100 917 1280 1480 1090 2070 2200 2280
7.8 7.9 7.6 7.9 7.4 7.4 7.6 7.8 7.6

Powell #1 WellheadSerafini Gas Unit Evans #6 Wellhead



Table 3 - Groundwater Analytical Results
City of Longmont - Groundwater Quality Monitoring

Project Number 25127127

Wellsite
Sample ID

Date

71-43-2 Benzene 0.005 0.005 mg/L
108-88-3 Toluene 0.56 to 1 0.56 to 1M mg/L
100-41-4 Ethylbenzene 0.7 0.7 mg/L
1330-20-7 Xylene (Total) 1.4 to 10 1.4 to 10M mg/L

83-32-9 Acenaphthene --- 0.42 mg/L
208-96-8 Acenaphthylene --- --- mg/L
120-12-7 Anthracene --- 2.1 mg/L
56-55-3 Benzo(a)anthracene --- 4.8E-6 mg/L
50-32-8 Benzo(a)pyrene --- 4.8E-6 to 2.0E-4M mg/L
205-99-2 Benzo(b)fluoranthene --- 4.8E-6 mg/L
207-08-9 Benzo(k)fluoranthene --- 4.8E-6 mg/L
191-24-2 Benzo(g,h,i)perylene --- --- mg/L
218-01-9 Chrysene --- 4.80E-06 mg/L
53-70-3 Dibenzo(a,h)anthracene --- 4.80E-06 mg/L
206-44-0 Fluoranthene --- 0.28 mg/L
86-73-7 Fluorene --- 0.28 mg/L
193-39-5 Indeno(1,2,3-cd)pyrene --- 4.80E-06 mg/L
91-20-3 Naphthalene --- 0.14 mg/L
85-01-8 Phenanthrene --- --- mg/L
129-00-0 Pyrene --- 0.21 mg/L

74-82-8 Methane --- --- mg/L
74-84-0 Ethane --- --- mg/L
74-85-1 Ethene --- --- mg/L

7440-70-2 Calcium, Dissolved --- --- mg/L
7439-89-6 Iron, Dissolved --- 0.3 to 5M mg/L
7439-95-4 Magnesium, Dissolved --- --- mg/L
7440-09-7 Potassium, Dissolved --- --- mg/L
7440-23-5 Sodium, Dissolved --- --- mg/L
7440-24-6 Strontium --- --- mg/L

Alkalinity, Carbonate (CaCO3) --- --- mg/L
Alkalinity, Bicarbonate (CaCO3) --- --- mg/L
Alkalinity, Total as CaCO3 --- --- mg/L

24959-67-9 Bromide --- --- mg/L
16887-00-6 Chloride <1.25 x Bkg 250 mg/L

Nitrogen as Nitrate --- 10 mg/L
Nitrogen as Nitrite --- 1 mg/L
Nitrogen as Nitrate and Nitrite --- 10 mg/L

14808-79-8 Sulfate <1.25 x Bkg 250 mg/L
18496-25-8 Sulfide, Total --- --- mg/L

Specific Conductance --- --- umhos/cm
pH at 25 Degrees C --- 6.5 - 8.5 Std. Units

COGCC - Colorado Oil and Gas Conservation Commission
CDPHE - Colorado Department of Public Health and Environment
mg/L - milligrams per liter
ND - Parameter not detected above the laboratory detection limit (Detection Limit)
Bold indicates detected constituents
Shading indicates constituents detected above their respective standards

 umhos/cm - microsiemens per centimeter
M - Drinking water maximum contaminent level

Other Organic Compounds

General Parameters

CDPHE
Basic Standards for 

Groundwater

COGCC
Table 910-1

Semivolatile Organic Compounds

Inorganic Parameters

Volatile Organic Compounds

ParametersCAS # E6T-MW01-130322 E6T-MW02-130322 E6T-MW03-130322 LG8-MW01-130322 LG8-MW02-130322 LG8-MW03-130322 DM1-MW1-130319 DM1-MW2-130319 DM1-MW3-130319
03/22/2013 03/22/2013 03/22/2013 03/22/2013 03/22/2013 03/22/2013 03/19/2013 03/19/2013 03/19/2013

ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010)
ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010)
ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010) ND (0.0010)
ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030) ND (0.0030)

ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) 0.00011
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) 0.00012 ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) 0.00042
ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050)
ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050) ND (0.00050)
ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010) ND (0.00010)

ND (0.0066) 0.0076 0.0068 ND (0.0066) ND (0.0066) ND (0.0066) 0.0253 0.0071 ND (0.0066)
ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062)
ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062) ND (0.0062)

326 238 354 74.5 85.1 87 86 57.7 99.2
ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)

285 181 350 79.1 88.6 94.1 93.1 84.8 55.1
12.1 7.41 11 5.87 5.39 5.65 3.4 6.21 3.18
593 247 500 106 131 122 254 214 161
6.14 4.52 7.86 3.03 1.97 2.87 1.83 0.965 2.14

ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0) ND (20.0)
334 346 524 204 234 244 484 307 284
334 346 524 204 234 244 484 307 284
1.2 1.2 1.3 ND (1.0) ND (1.0) ND (1.0) 4.8 3.4 2.2
112 63.9 103 40.1 42.9 42.1 136 123 91.5
0.93 ND (0.10) ND (0.10) 0.23 0.28 ND (0.10) ND (0.10) ND (0.10) 0.27

ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10) ND (0.10)
0.93 ND (0.10) ND (0.10) 0.24 0.29 ND (0.10) ND (0.10) ND (0.10) 0.3
3060 1560 2650 496 548 530 494 492 448

ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050) ND (0.050)

5030 2960 4830 1350 1540 1530 1970 1720 1640
7.8 7.6 7.4 7.5 7.6 7.4 7.5 7.5 7.4

Longmont 8-10K Wellhead Domenico #1 WellsiteEvans #6 Tank Battery



Table 3 - Groundwater Analytical Results
City of Longmont - Groundwater Quality Monitoring

Project Number 25127127

Wellsite
Sample ID

Date

71-43-2 Benzene 0.005 0.005 mg/L
108-88-3 Toluene 0.56 to 1 0.56 to 1M mg/L
100-41-4 Ethylbenzene 0.7 0.7 mg/L
1330-20-7 Xylene (Total) 1.4 to 10 1.4 to 10M mg/L

83-32-9 Acenaphthene --- 0.42 mg/L
208-96-8 Acenaphthylene --- --- mg/L
120-12-7 Anthracene --- 2.1 mg/L
56-55-3 Benzo(a)anthracene --- 4.8E-6 mg/L
50-32-8 Benzo(a)pyrene --- 4.8E-6 to 2.0E-4M mg/L
205-99-2 Benzo(b)fluoranthene --- 4.8E-6 mg/L
207-08-9 Benzo(k)fluoranthene --- 4.8E-6 mg/L
191-24-2 Benzo(g,h,i)perylene --- --- mg/L
218-01-9 Chrysene --- 4.80E-06 mg/L
53-70-3 Dibenzo(a,h)anthracene --- 4.80E-06 mg/L
206-44-0 Fluoranthene --- 0.28 mg/L
86-73-7 Fluorene --- 0.28 mg/L
193-39-5 Indeno(1,2,3-cd)pyrene --- 4.80E-06 mg/L
91-20-3 Naphthalene --- 0.14 mg/L
85-01-8 Phenanthrene --- --- mg/L
129-00-0 Pyrene --- 0.21 mg/L

74-82-8 Methane --- --- mg/L
74-84-0 Ethane --- --- mg/L
74-85-1 Ethene --- --- mg/L

7440-70-2 Calcium, Dissolved --- --- mg/L
7439-89-6 Iron, Dissolved --- 0.3 to 5M mg/L
7439-95-4 Magnesium, Dissolved --- --- mg/L
7440-09-7 Potassium, Dissolved --- --- mg/L
7440-23-5 Sodium, Dissolved --- --- mg/L
7440-24-6 Strontium --- --- mg/L

Alkalinity, Carbonate (CaCO3) --- --- mg/L
Alkalinity, Bicarbonate (CaCO3) --- --- mg/L
Alkalinity, Total as CaCO3 --- --- mg/L

24959-67-9 Bromide --- --- mg/L
16887-00-6 Chloride <1.25 x Bkg 250 mg/L

Nitrogen as Nitrate --- 10 mg/L
Nitrogen as Nitrite --- 1 mg/L
Nitrogen as Nitrate and Nitrite --- 10 mg/L

14808-79-8 Sulfate <1.25 x Bkg 250 mg/L
18496-25-8 Sulfide, Total --- --- mg/L

Specific Conductance --- --- umhos/cm
pH at 25 Degrees C --- 6.5 - 8.5 Std. Units

COGCC - Colorado Oil and Gas Conservation Commission
CDPHE - Colorado Department of Public Health and Environment
mg/L - milligrams per liter
ND - Parameter not detected above the laboratory detection limit (Detection Limit)
Bold indicates detected constituents
Shading indicates constituents detected above their respective standards

 umhos/cm - microsiemens per centimeter
M - Drinking water maximum contaminent level

Other Organic Compounds

General Parameters

CDPHE
Basic Standards for 

Groundwater

COGCC
Table 910-1

Semivolatile Organic Compounds

Inorganic Parameters

Volatile Organic Compounds

ParametersCAS # S31-MW01-130322 S31-MW02-130322 S31-MW04-130322
03/22/2013 03/22/2013 03/22/2013

ND (0.0010) 0.0946 ND (0.0010)
ND (0.0010) ND (0.0010) ND (0.0010)
ND (0.0010) 0.0232 ND (0.0010)
ND (0.0030) ND (0.0030) ND (0.0030)

ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00010) ND (0.00010) ND (0.00010)
ND (0.00050) 0.00056 ND (0.00050)
ND (0.00050) ND (0.00050) ND (0.00050)
ND (0.00010) ND (0.00010) ND (0.00010)

0.0137 0.0323 ND (0.0066)
ND (0.0062) 0.0119 ND (0.0062)
ND (0.0062) ND (0.0062) ND (0.0062)

365 377 383
ND (0.050) ND (0.050) ND (0.050)

1400 872 759
26.5 18.4 19.6
2850 1940 1380
9.7 7.99 9.55

ND (20.0) ND (20.0) ND (20.0)
606 860 480
606 860 480
1.8 1.5 4.4
381 150 85.2
2.8 ND (0.10) 1.9
0.32 ND (0.10) 0.21
3.1 ND (0.10) 2.1

13200 9110 7180
ND (0.050) ND (0.050) ND (0.050)

17200 12500 9980
7.5 7.2 7.5

Stamp 31-2C Wellsite
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APPENDIX B – Notice of Intents 
  























 

 

APPENDIX C – Boring Logs and Well Completion Details 
  



Page 1

PROJECT #

25127127

3/8/2013 830

3/8/2013 920

Diedrich D-50

8.25" Hollow Stem Auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.5 50% 4,6,6,9

5.0 4' Gravel

5-7' SW 0.0 50% 2,4,6,6

10.0

10-12' SW NA 50% 2,4,6,10

15.0

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (3-15' bgs) Completion Type:

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: DM1-MW01 Location: Domenico #1

Monitor Well No.: DM1-MW01 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

Date Completed: Helper: Blake Jones

Type of Drill: PM: Jonathan Anstey

Bit Size: Total Depth: 15' bgs

Drilling Company: Depth to Water: ~10' bgs

End of boring at 15' bgs.

Well Completion Description
USCS 

Code

PID 

(ppm)

2" Granular/Chips (0.5-3' bgs)

8.25" 10'

Flush Mount

Lab Sample 

Interval

Grass field

Silt with trace medium Sand; hard, brown, dry, low plasticity.

Sand with coarse Gravel; fine to coarse, sub-angular, dry well 

graded, red.

Same as above, wet, brown.

% Rec Blows (/6")



Page 2

PROJECT #

25127127

3/8/2013 0930

3/8/2013 1010

Diedrich D-50

8.25" Hollow stem auger, 24" split spoon sampler

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' GC 4.8 75% 4,6,9,10

3' Gravel, round Cobbles.

5.0

5-7' GW NA 50% 5,7,8,9

10.0

10-12' GW NA NA NA

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-13' bgs) Completion Type:

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: DM1-MW02 Location: Domenico #1

Monitor Well No.: DM1-MW02 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

Date Completed: Helper: Blake Jones

Type of Drill: PM: Jonathan Anstey

Bit Size: Total Depth: 13' bgs

Drilling Company: Depth to Water: ~5' bgs

Lab Sample 

Interval

Grass field

Gravel some coarse Sand; fine to coarse grain, well graded, sub-

angular, wet, tan/brown/red.

Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec Blows (/6")

Flush Mount

Gravel with Clay; fine to coarse grain, brown, well graded, Sand at 

2' bgs.

Same as above with cobbles.

End of boring at 13' bgs.

2" Granular/Chips (0.5-2' bgs)

8.25" 10'
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PROJECT #

25127127

3/8/2013 1015

3/8/2013 1100

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML/SW 0.2 75% 0,0,5,10

5.0

5-7' SW 0.0 50% 1,4,10,10

7' with coarse Gravel. GW

10.0

10-12' GW NA NA NA

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-13' bgs) Completion Type:

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: DM1-MW03 Location: Domenico #1

Monitor Well No.: DM1-MW03 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

Date Completed: Helper: Blake Jones

Type of Drill: PM: Jonathan Anstey

Bit Size: Total Depth: 13' bgs

Drilling Company: Depth to Water: ~5-6' bgs

Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec

Flush Mount

Lab Sample 

Interval

Grass field

Bedded: hard Silt and well graded fine to coarse Sand; dry, 

brown/tan.

Sand; fine to coarse grain, well graded, quartz, tan/brown/red/ 

clear.

Gravel with fine to coarse grained Sand; wet, tan, well graded.

End of boring at 13' bgs.

Blows (/6")

2" Granular/Chips (0.5-2' bgs)

8.25" 10'



Page 4

PROJECT #

25127127

3/8/2013 1520

3/8/2013 1615

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' GW 0.0 50% 4,8,12,16

5.0

5-7' GW 0.0 25% 12,16,28,30

10.0

10-12' GW 0.0 10% 12,50/4

13' Wet

15.0

15-17' Same as above, wet. GW 0.0 5% 50/4

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (6-18' bgs) Completion Type:

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: PL1-MW01 Location: Powell #1

Monitor Well No.: PL1-MW01 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

~13' bgs

Date Completed: Helper: Blake Jones

Type of Drill: PM: Jonathan Anstey

Bit Size: Total Depth: 18' bgs

Drilling Company: Depth to Water:

Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec

Flush Mount

Lab Sample 

Interval

Gravel and grass field

Gravel and Sand; fine to coarse grained, dry, well graded, tan.

Same as above

Same as above

Blows (/6")

End of boring at 18' bgs.

2" Granular/Chips (0.5-6' bgs)

8.25" 10'
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PROJECT #

25127127

3/8/2013 1315

3/8/2013 1410

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' GC 0.0 50% 10,22,50/5

5.0

5-7' CL 0.0 100% 4,4,6,8

10.0

10-12' CL 0.0 50% 1,1,1,2

15.0

15-17' CL 0.0 50% 0,2,3,3

20.0

20-22' Sandstone; bluish-gray, medium grain, wet. SS NA 0% 50/5

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (8-20' bgs) Completion Type:

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: PL1-MW02 Location: Powell #1

Monitor Well No.: PL1-MW02 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

Date Completed: Helper: Blake Jones

Type of Drill: PM: Jonathan Anstey

Bit Size: Total Depth: 20' bgs

Drilling Company: Depth to Water: 17' bgs

Same as above, wet

Well Completion Description
USCS 

Code

PID 

(ppm)

2" Granular/Chips (0.5-8' bgs)

8.25" 10'

Flush Mount

Lab Sample 

Interval

Gravel and grass field

Clay; soft, medium plasticity, gray and black, organic odor, trace 

fine Gravel, moist.

Same as above, brown.

Fine to coarse Gravelly Clay; firm, tan, dry, cobbles in auger.

% Rec Blows (/6")
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PROJECT #

25127127

3/8/2013 1420

3/8/2013 1515

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' GC 0.0 50% 10,12,20,22

5.0

5-7' CL 0.2 75% 5,6,6,8

9' Cobbles encountered.

10.0

10-12' GW 0.0 10% 6,17,50/5

15.0

15-17' Same as above, wet. GW 0.0 25% 10,50/5

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (6-18' bgs) Completion Type: Flush Mount

% Rec Blows (/6")

2" Granular/Chips (0.5-6' bgs)

8.25" 10'

End of boring at 18' bgs.

Gravel and grass field

Fine to coarse Gravelly Clay; firm, brown, dry.

Clay; with trace fine Gravel, soft, medium plasticity, black/gray 

organic matter present, moist.

Fine to coarse Gravel and coarse Sand; white, tan, dry, well 

graded.

Well Completion Description
USCS 

Code

PID 

(ppm)
Lab Sample 

Interval

Bit Size: Total Depth: 18' bgs

Drilling Company: Depth to Water: 15' bgs

Date Completed: Helper: Blake Jones

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: PL1-MW03 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: PL1-MW03 Location: Powell #1
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PROJECT #

25127127

3/8/2013 1130

3/8/2013 1230

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML/CL 0.0 75% 2,5,7,10

5.0

5-7' SC 0.0 75% 12,13,14,14

10.0

10-12' GW 0.0 75% 10,20,21,24

15.0

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (3-15' bgs) Completion Type:

End of boring at 15' bgs.

Granular/Chips (0.5-3' bgs)

10'

Flush Mount

2"

8.25"

Exposed agricultural field

Silty Clay; firm, brown to light brown, dry, trace sand.

Sandy Clay; fine to coarse grain, soft, medium plasticity, moist, 

light brown.

Gravel and Sand; fine to coarse grain, well graded, light brown.

Mike Skridulis

Blake Jones

Eric Roche

Jonathan Anstey

15' bgs

Geologist:

Driller:

Helper:

PM:

Total Depth:

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: SH1-MW01 Location: Sherwood #1 Wellsite

Date Completed:

Type of Drill:

Bit Size:

Monitor Well No.: SH1-MW01

Date Started:

Well Completion Blows (/6")
Lab Sample 

Interval

USCS 

Code

~10' bgsDepth to Water:

Description
PID 

(ppm)
% Rec

Drilling Company:



Page 8

PROJECT #

25127127

3/4/2013 0915

3/4/2013 1015

Diedrich D-120

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.0 100% NA

5.0

5-7' SC 0.0 75% 11,21

10.0 Encountered cobbles at 9.5' bgs.

10-12' GW 0.0 75% 20,22,26,30

15.0

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (3-15' bgs) Completion Type:

2" Granular/Chips (1-3' bgs)

8.25" 10'

Flush Mount

Lab Sample 

Interval

Agricultural field

Silt with some Clay; soft to firm, light brown, moist, trace sand.

% Rec Blows (/6")

End of boring at 15' bgs.

Well Completion Description
USCS 

Code

PID 

(ppm)

Sandy Clay; fine grain, soft, tan, moist, poorly graded.

Gravel with Sand; fine to coarse grain, quartz, well graded, wet, 

tan.

Bit Size: Total Depth: 15' bgs

Drilling Company: Depth to Water: ~9.5' bgs

Date Completed: Helper:

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: SH1-MW02 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: SH1-MW02 Location: Sherwood #1 Wellsite
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PROJECT #

25127127

3/4/2013 1100

3/4/2013 1150

Hurricane: truck mounted geoprobe/auger rig

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML/CL 0.0 100% NA

5.0

5-7' SC 0.0 100% NA

10.0

10-12' GW 0.0 100% NA

15.0

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (3-15' bgs) Completion Type:

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: SH1-MW03 Location: Sherwood #1 Wellsite

Monitor Well No.: SH1-MW03 Geologist: Mike Skridulis

Date Started: Driller: Blake Jones

Date Completed: Helper: Eric Roche

Type of Drill: PM: Jonathan Anstey

Bit Size: Total Depth: 15' bgs

Drilling Company: Depth to Water: ~9' bgs

End of boring at 15' bgs.

Well Completion Description
USCS 

Code

PID 

(ppm)

Sandy Clay; fine to medium grain, soft, moist to wet, medium 

plasticity, light brown.

Gravel with Sand; fine to coarse grain, well graded, light brown, 

wet at 9'.

Lab Sample 

Interval

Agricultural field

Silt and Clay; firm, brown, dry, some trace sand.

% Rec Blows (/6")

2" Granular/Chips (1-3' bgs)

8.25" 10'

Flush Mount
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PROJECT #

25127127

3/7/2013 1600

3/7/2013 1645

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML/SM 0.0 75% 2,4,4,6

5.0

5-7' SP 0.0 75% 2,2,6,12

10.0

10-12' Same as above; Gravel.  Claysone at 12' bgs. GW 0.0 100% 4,4,16,40

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-11' bgs) Completion Type:

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: SH2-MW01 Location: Sherwood #2 Wellsite

Monitor Well No.: SH2-MW01 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

Date Completed: Helper: Ron Lucero

Type of Drill: PM: Jonathan Anstey

Bit Size: Total Depth: 11' bgs

Drilling Company: Depth to Water: ~5' bgs

Well Completion Description
USCS 

Code

PID 

(ppm)

End of boring at 11' bgs.

Lab Sample 

Interval

Agricultural field

Sandy Silt; medium grain, soft dry, brown.

Sand some Silt trace medium Gravel; moist, brown, poorly graded.

% Rec Blows (/6")

2" Granular/Chips (0.5-2' bgs)

8.25" 8'

Flush Mount
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PROJECT #

25127127

3/7/2013 1415

3/7/2013 1450

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' SM 0.0 75% 2,4,6,6

5.0

5-7' GW 0.0 50% 16,20,50/4

10.0

GW

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-13' bgs) Completion Type:

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: SH2-MW02 Location: Sherwood #2 Wellsite

Monitor Well No.: SH2-MW02 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

Date Completed: Helper: Ron Lucero

Type of Drill: PM: Jonathan Anstey

Bit Size: Total Depth: 13' bgs

Drilling Company: Depth to Water: ~5' bgs

Well Completion Description
USCS 

Code

End of boring at 13' bgs.

Lab Sample 

Interval

Agricultural field

Gravel with Sand; fine to coarse grain, well graded, brown, wet.

PID 

(ppm)
% Rec Blows (/6")

Sandy Silt; moist, fine to coarse grain, well graded, soft, dry, 

brown.

2" Granular/Chips (0.5-2' bgs)

8.25" 10'

Flush Mount
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PROJECT #

25127127

3/7/2013 1500

3/7/2013 1545

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.0 75% 4,5,6,6

5.0

5-7' GW 0.0 10% 8,18,50/4

10.0

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-10' bgs) Completion Type:

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: SH2-MW03 Location: Sherwood #2 Wellsite

Monitor Well No.: SH2-MW03 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

Date Completed: Helper: Ron Lucero

Type of Drill: PM: Jonathan Anstey

Bit Size: Total Depth: 10' bgs

Drilling Company: Depth to Water: ~5' bgs

Well Completion Description
USCS 

Code

PID 

(ppm)

Sandy Silt trace Clay; soft, medium plasticity, fine to coarse grain, 

brown, dry.

Lab Sample 

Interval

Agricultural field

Gravel with Sand; fine to coarse grain, well graded, brown.

End of boring at 10' bgs, auger refusal.

% Rec Blows (/6")

Flush Mount

2" Granular/Chips (0.5-2' bgs)

8.25" 7'
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PROJECT #

25127127

3/7/2013 1205

3/7/2013 1300

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.0 75% 4,5,5,6

5.0

5-7' GW 0.0 75% 8,10,10,12

10.0

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-10' bgs) Completion Type:

2" Granular/Chips (0.5-2' bgs)

8.25" 7'

Flush Mount

Lab Sample 

Interval

Grass field

Silt; soft, low plasticity, brown, moist.

Gravel with coarse Sand; fine to coarse grain, wet, tan, well 

graded.

End of boring at 10' bgs, auger refusal in Claystone bedrock.

% Rec Blows (/6")Well Completion Description
USCS 

Code

PID 

(ppm)

Bit Size: Total Depth: 10' bgs

Drilling Company: Depth to Water: ~5' bgs

Date Completed: Helper: Ron Lucero

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: E6W-MW01 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: E6W-MW01 Location: Evans #6 Wellhead
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PROJECT #

25127127

3/7/2013 1120

3/7/2013 1200

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.0 75% 4,5,7,8

4' Gravel lens.

5.0

5-7' GW 0.0 75% 10,10,14,16

10.0

GW 0.0

13' Claystone Bedrock

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-13' bgs) Completion Type: Flush Mount

Silt with trace fine to medium grain Sand; firm, non-plastic, light 

brown, dry 

End of boring at 13' bgs, auger refusal.

2" Granular/Chips (0.5-2' bgs)

8.25" 10'

Lab Sample 

Interval

Grass field

Gravel with coarse Sand; fine to coarse grain, well graded,quartz, 

pink/white/tan, wet.

Blows (/6")Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec

Bit Size: Total Depth: 13' bgs

Drilling Company: Depth to Water: ~4-5' bgs

Date Completed: Helper: Ron Lucero

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: E6W-MW02 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: E6W-MW02 Location: Evans #6 Wellhead
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PROJECT #

25127127

3/7/2013 1030

3/7/2013 1115

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.0 75% 5,6,6,10

2.5

3.5

5.0

5-7' GW 0.0 75% 6,10,14,16

10.0

GW

11.5 13' Bedrock

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): Completion Type: Flush Mount

End of boring at 13' bgs, auger refusal.

10/20 Silica (2.5-11.5' bgs)

2" Granular/Chips (0.5-2.5' bgs)

8.25" 8'

Lab Sample 

Interval

Grass field

Silt trace fine to medium Sand; firm, light brown, dry, non-plastic.

Gravel with coarse Sand; fine to coarse grain, quartz, well graded, 

wet, pink/white/tan.

Blows (/6")Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec

Bit Size: Total Depth: 11.5' bgs

Drilling Company: Depth to Water: ~3-5' bgs

Date Completed: Helper: Ron Lucero

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: E6W-MW03 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: E6W-MW03 Location: Evans #6 Wellhead
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PROJECT #

25127127

3/19/13 1315

3/19/13 1415

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' CL 0.0 100% 2,2,4,6

5.0

5-7' SW 0.0 75% 4,11,16,20

10.0

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-10' bgs) Completion Type:

2" Crumbs/chips (2'-0.5')

8.25" 7'

Flush Mount

Lab Sample 

Interval

Gravel

Clay; soft, brown, dry with some coarse grained sand

Sand; fine to coarse grained, brown, well graded, wet, with trace 

gravel

End of boring at 10' bgs, auger refusal in Claystone bedrock.

% Rec Blows (/6")Well Completion Description
USCS 

Code

PID 

(ppm)

Bit Size: Total Depth: 10' bgs

Drilling Company: Depth to Water: ~5' bgs

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: LG8-MW01 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: LG8-MW01 Location: Longmont 8-10K 
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PROJECT #

25127127

3/19/13 1115

3/19/13 1230

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML/CL 0.0 25% 0,1,1,2

5.0

5-7' SW 0.0 100% 4,11,11,16

10.0

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-10' bgs) Completion Type:

2" Crumbs/chips (2'-0.5')

8.25" 7'

Flush Mount

Lab Sample 

Interval

Grass

Silt and Clay; soft, low plasticity, brown, dirty with some sand fine 

to coarse grained

Sand; fine to coarse grained, well graded with trace gravel

End of boring at 10' bgs, auger refusal in Claystone bedrock.

% Rec Blows (/6")Well Completion Description
USCS 

Code

PID 

(ppm)

Bit Size: Total Depth: 10' bgs

Drilling Company: Depth to Water: ~5' bgs

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: LG8-MW03 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: LG8-MW03 Location: Longmont 8-10K 
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PROJECT #

25127127

3/19/13 1230

3/19/13 1315

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML/CL 0.0 100% 2,2,3,4

5.0

5-7' SW 0.0 100% 10,12,14,16

10.0

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-10' bgs) Completion Type:

2" Crumbs/chips (2'-0.5')

8.25" 7'

Flush Mount

Lab Sample 

Interval

Grass

Silt and Clay; soft,  brown, dry with some coarse grained sand 

Sand; fine to coarse grained, well graded with trace gravel, wet, 

brown

End of boring at 10' bgs, auger refusal in Claystone bedrock.

% Rec Blows (/6")Well Completion Description
USCS 

Code

PID 

(ppm)

Bit Size: Total Depth: 10' bgs

Drilling Company: Depth to Water: ~5' bgs

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: LG8-MW02 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: LG8-MW02 Location: Longmont 8-10K 
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PROJECT #

25127127

3/19/13 0940

3/19/13 1030

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.0 100% 4,4,6,8

2.5

5.0

5-7' GW 0.0 75% 16,18,18,22

10.0

GW

12 12' Bedrock

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): Completion Type:10/20 Silica (2.5-11.5' bgs) Flush Mount

2" Crumbs/Chips (0.5-3' bgs)

8.25" 8'

Lab Sample 

Interval

Dirt field

Silt; soft, brown, dry with some top soil.  Sand increasing with 

depth

Gravel and Sand; fine to coarse grained, well graded, brown, wet 

at 7'

% Rec Blows (/6")

End of boring at 12' bgs, auger refusal.

Well Completion Description
USCS 

Code

PID 

(ppm)

Bit Size: Total Depth: 12'

Drilling Company: Depth to Water: 7'

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: SGU-MW03 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: SGU-MW03 Location: Serafini gas Unit 



Page 20

PROJECT #

25127127

3/19/13 0800

3/19/13 0840

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' SM/SW 0.0 100% 2,3,3,4

5.0

5-7' GW 0.0 100% 1,2,2,50/3

10.0

GW

12.5' Claystone Bedrock

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): 10/20 Silica (2-13' bgs) Completion Type: Flush Mount

End of boring at 13' bgs, auger refusal.

2" Crumbs/Chips (0.5-2' bgs)

8.25" 10'

Lab Sample 

Interval

Dirt Field

Silt and Sand; soft, fine to medium grained, well graded, brown, 

dry, turning to sand by 2'

Same as above. Turning to fine to coarse grained gravel and fine 

to coarse grained sand, well graded, wet, brown at 6.5'

% Rec Blows (/6")Well Completion Description
USCS 

Code

PID 

(ppm)

Bit Size: Total Depth: 13' bgs

Drilling Company: Depth to Water: 6.5'

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: SGU-MW01 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: SGU-MW01 Location: Serafini Gas Unit 
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PROJECT #

25127127

3/19/13 0840

3/19/13 0940

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.0 100% 2,2,4,5

3'

5.0

5-7' GW 0.0 50% 13,16,50/3

10.0

SS

12 12' Bedrock

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): Completion Type:10/20 Silica (3'-12' bgs) Flush Mount

2" Crumbs/Chips (0.5-3' bgs)

8.25" 8'

Lab Sample 

Interval

Dirt field

Silt; soft, brown, dry with  top soil.  Sand content increasing with 

depth

Gravel and Sand; fine to coarse grained with little soil matrix, 

brown, wet at 7'

% Rec Blows (/6")

End of boring at 12' bgs, auger refusal.

Well Completion Description
USCS 

Code

PID 

(ppm)

Bit Size: Total Depth: 12'

Drilling Company: Depth to Water: 6.5'-7'

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: SGU-MW02 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: SGU-MW02 Location: Serafini gas Unit 
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PROJECT #

25127127

3/18/13 1230

3/18/13 1315

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' SM/SW 0.0 100% 2,2,4,5

5.0

5-7' SW 0.0 75% 3,6,6,6

10.0

10-12' SAA, bedrock at 12' SW

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): Completion Type:10/20 Silica (2-13' bgs) Flush Mount

2" Crumb/Chips (0.5-2' bgs)

8.25" 10'

Lab Sample 

Interval

Dirt field

Silt and Sand; soft, fine to medium grained, dry, brown, turning to 

sand by 2'

Sand; fine to coarse grained, brown, well graded, wet at 6.5', 

gravel encountered with auger at 7'

End of boring at 13' bgs, auger refusal.

Blows (/6")Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec

Bit Size: Total Depth: 13'

Drilling Company: Depth to Water: 6.5'

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: CL1-MW01 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: CL1-MW01 Location: City of Longmont #1 
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PROJECT #

25127127

3/18/13 1315

3/18/13 1400

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML/SW 0.0 100% 2,2,4,4

5.0

5-7' SW 0.0 75% 2,4,4,6

10.0

10-12' Same as above, bedrock at 12' SW 0.0 50% 5,16,22,28

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): Completion Type:10/20 Silica (2-13' bgs) Flush Mount

Lab Sample 

Interval

Dirt field

Silt and Sand; soft, fine to medium grained, dry, brown, turning to 

sand by 2'

Sand; fine to coarse grained, tan/brown, well graded, wet at 7', 

gravel encountered with auger at 8'

End of boring at 13' bgs, auger refusal.

Blows (/6")

2" Crumb/Chips (0.5-2' bgs)

8.25" 10'

Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec

Bit Size: Total Depth: 13'

Drilling Company: Depth to Water: 7'

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: CL1-MW02 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: CL1-MW02 Location: City of Longmont #1 
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PROJECT #

25127127

3/18/13 1400

3/18/13 1445

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' SM/SW 0.0 100% 2,2,3,4

5.0

5-7' SW 0.0 75% 4,4,6,7

10.0

10-12' Same as above, wet, bedrock at 12' SW 0.0 50% 12,12,20,26

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): Completion Type:10/20 Silica (2-13' bgs) Flush Mount

Lab Sample 

Interval

Dirt field

Silt and Sand; soft, fine to medium grained, dry, brown, turning to 

sand by 2'

Sand; fine to coarse grained, brown, well graded

End of boring at 13' bgs, auger refusal.

Blows (/6")

2" Crumb/Chips (0.5-2' bgs)

8.25" 10'

Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec

Bit Size: Total Depth: 13'

Drilling Company: Depth to Water: 7'

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: CL1-MW03 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: CL1-MW03 Location: City of Longmont #1 
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PROJECT #

25127127

3/18/13 0815

3/18/13 0915

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.0 75% 2,4,6,8

5.0

5-7' ML/GW 0.0 5% 16,8,4,20

10.0

10-15' GW 0.0 50% 50/5

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): Completion Type:10/20 Silica (2-13' bgs) Flush Mount

Lab Sample 

Interval

Grass

Silt; soft, brown with trace medium grained sand, dry, low plasticity

Same as above, slightly more sand content, wet at 6.5', gravel 

encountered at 6'

End of boring at 13' bgs, auger refusal.

Blows (/6")

Gravel and Sand; fine to coarse grained, well graded, wet, brown

2" Crumb/Chips (0.5-2' bgs)

8.25" 10'

Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec

Bit Size: Total Depth: 13'

Drilling Company: Depth to Water: 6.5'

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: E6T-MW02 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: E6T-MW02 Location: Evans #6 Tanks 



Page 26

PROJECT #

25127127

3/18/13 0930

3/18/13 1030

Diedrich D-50

8.25"Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.0 75% 2,4,4,6

5.0

5-7' ML/SW 0.0 100% 3,3,3,3

10.0

10-12' GW 0.0 50% 13,20,50/5

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): Completion Type:10/20 Silica (2-13' bgs) Flush Mount

Lab Sample 

Interval

Grass

Silt; soft, dry, low plasticity with medium top soil

SAA, moist, organic odor, turning to fine to coarse grained sand , 

well graded, wet at 7', auger encountered with gravel at 8'

End of boring at 13' bgs, auger refusal.

Blows (/6")

Gravel with Sand; fine to coarse grained, well graded, wet, brown

2" Crumb/Chips (0.5-2' bgs)

8.25" 10'

Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec

Bit Size: Total Depth: 13'

Drilling Company: Depth to Water: 7'-8'

Date Completed: Helper: Glen Davidovich

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: E6T-MW03 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: E6T-MW03 Location: Evans #6 Tanks
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PROJECT #

25127127

3/7/13 0845

3/18/13 1100

Diedrich D-50

8.25" Hollow stem auger

DrillPro Services

Depth

(ft bgs)

 

0.0

 0-2' ML 0.0 75% 5,6,6,7

5.0

5-7' GW 0.0 5% 10,12,10,15

10.0

10-12' SS 0.0 25% 10,50/4

15.0

17' Same as above SS 0 0.1 50/5

20.0

Well Diameter: Plug (Depth/Size):

Annulus Diameter: Screen Length: Screen Size: 0.010"

Sand Pack (Depth/Size): Completion Type:

15'

10/20 Silica (3'-20' bgs) Flush Mount

Auger refusal at 20.5', pull auger to see if well 

will produce water.

8.25"

3/18/2013: DTW - 5.6'   TD - 20' (silt in bottom)

Sandstone; blue/gray, fine grained, poorly cemented, no sign of 

water, drill to 15', bedrock refusal at 20.5'

Blows (/6")

2" Crumb/Chips (0.5-3' bgs)

Lab Sample 

Interval

Grass

Silt; dry, soft, non-plastic, light brown, becoming more compact 

with depth, top soil, fine to coarse grained

Gravel; piece of coarse gravel stuck in tip of spoon, dry

River surface is approximately 6-8' below grade 

at E6T-MW01.  No bedrock visible in river bed.

Well Completion Description
USCS 

Code

PID 

(ppm)
% Rec

Bit Size: Total Depth: 20'

Drilling Company: Depth to Water: 8.6'

Date Completed: Helper: Ron Lucero

Type of Drill: PM: Jonathan Anstey

Monitor Well No.: E6T-MW01 Geologist: Mike Skridulis

Date Started: Driller: Eric Roche

BORING LOG AND WELL 

COMPLETION DETAIL

Soil Boring No.: E6T-MW01 Location: Evans #6 Tank Battery



 

 

APPENDIX D – Well Development Forms 
  



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1245 7.92 - 9.41 790 - 1 -
1257 7.76 - 9.57 774 - 5 -
1304 7.67 - 9.7 781 - 10 -
1311 7.63 - 9.57 773 - 15 -

4/1/2013
845 7.7 - 9.33 1070 - 3 - silty

Comments: sampled at 1317, resampled 4/1/2013 at 0845. 

TOC - top of casing
ft - feet

Project Name: 
Method of Development: 

City of Longmont, 1Q13 GW Quality Monitoring

Total Depth of the Well (ft):  13.96

Field Professional: 
Reviewed By: 

Well Development Form

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Time pH(3)

SH1-MW01
3/18/2013
NA

Surge and Bail
JFW
MAS

Reference Point
TOC
TOC
TOC

NA

Depth to Sediment (ft): NA

NA - not applicable

4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion
0.89Casing Volume (gal):

Physical 
Characteristics

Development Volume (gal):

Before
Depth to Water (ft): 8.49

NTU - nephelometric turbidity units
mmhos - millimhos
gpm - gallons per minute

Initial water column height (ft): 5.47
2

3. Three consecutive tempurature measurements within 1°C of each other.

Development Volume = Casing Volume x 10
8.92



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1204 7.65 - 8.46 655 - 4 - Turbid brown
1218 7.67 - 8.52 627 - 10 - Turbid brown
1226 7.63 - 8.75 658 - 15 - Turbid brown

4/1/2013
930 8.12 - 9.21 1186 - 3.5 - silty

Comments: sampled at 1242, resampled on 4/1/2013 at 930

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring SH1-MW02
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point

1.06

Depth to Sediment (ft): NA TOC
Total Depth of the Well (ft):  13.89 TOC
Initial water column height (ft): 6.48

2

Depth to Water (ft): 7.41 TOC

Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Development Volume = Casing Volume x 10
Development Volume (gal): 10.56

Casing Volume (gal):

NA - not applicable mmhos - millimhos
NTU - nephelometric turbidity units gpm - gallons per minute

Time pH(3)

1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.
3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

Physical 
Characteristics

Development is considered complete when the following are satisfied:



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1105 6.95 - 9.44 711 - 1 - Very turbid, brown
1118 7.31 - 9.2 684 - 5 - Very turbid, brown
1126 7.46 - 9.06 697 - 10 - Very turbid, brown
1135 7.54 - 9.28 709 - 15 - Very turbid, brown

4/1/2013
1015 7.34 - 9.46 1101 - 3.5 - silty

Comments: sampled at 1317, resampled on 4/1/2013 at 1015.

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring SH1-MW03
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point

Casing Volume (gal): 1.05

Depth to Sediment (ft): NA TOC
Total Depth of the Well (ft):  14.06 TOC
Initial water column height (ft): 6.42

2

Depth to Water (ft): 7.64 TOC

Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

4. Three consecutive conductivity measurements within 10% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 10.46

Time pH(3) Physical 
Characteristics

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.
3. Three consecutive tempurature measurements within 1°C of each other.

5. Sediment load has been removed.

NA - not applicable mmhos - millimhos
NTU - nephelometric turbidity units gpm - gallons per minute



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1355 8.03 - 7.32 769 - 1 - Turbid
1402 7.67 - 7.03 687 - 5 - Turbid
1415 7.68 - 7.1 646 - 10 - Turbid
1421 7.61 - 6.98 638 - 15 - Turbid

4/1/2013
1115 7.24 - 8.96 1284 - 2.5 - silty

Comments: sampled at 1445, resampled on 4/1/2013 at 1115.

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring SH2-MW01
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point

Casing Volume (gal): 0.88

Depth to Sediment (ft): NA TOC
Total Depth of the Well (ft):  10.61 TOC
Initial water column height (ft): 5.41

2

Depth to Water (ft): 5.2 TOC

Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

4. Three consecutive conductivity measurements within 10% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 8.82

Time pH(3) Physical 
Characteristics

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.
3. Three consecutive tempurature measurements within 1°C of each other.

5. Sediment load has been removed.

NA - not applicable mmhos - millimhos
NTU - nephelometric turbidity units gpm - gallons per minute



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1445 7.72 - 7.43 6.71 - 5 - Murky/silty
1507 7.53 - 7.17 643 - 10 - Less silty
1518 7.5 - 7.26 644 - 15 - Less silty
1528 7.56 - 7.23 619 - 20 - Less silty

4/1/2013
1150 7.44 - 9.42 1441 - 3.5 - silty

Comments: slow recharging.  Sampled at 1535, resampled on 4/1/2013 at 1150.

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring SH1-MW02
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 5.71 TOC
Depth to Sediment (ft): NA TOC
Total Depth of the Well (ft):  9.71

Development Volume = Casing Volume x 10
Development Volume (gal): 6.52

TOC
Initial water column height (ft): 4.00

2

Casing Volume (gal): 0.65
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.
3. Three consecutive tempurature measurements within 1°C of each other.

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1542 7.76 - 6.98 609 - 1 - turbid
1548 7.6 - 7.08 602 - 5 - -
1600 7.56 - 7.38 613 - 10 - -

7.57 - 7.18 613 - 15 - -
4/1/2013

1220 7.48 - 9.57 1127 - 2.5 - silty
Comments:

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring SH2-MW03
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA

Total Depth of the Well (ft):  12.37

Reviewed By: MAS NA
Before Reference Point

TOC

TOC
TOC

sampled at 1619, resampled on 4/1/12013 at 1220. 
Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.

Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion
Casing Volume (gal):

Initial water column height (ft): 7.26
2

Depth to Water (ft): 5.11
Depth to Sediment (ft): NA

1.18

NTU - nephelometric turbidity units gpm - gallons per minute

4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos

3. Three consecutive tempurature measurements within 1°C of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 11.83

Time pH(3)

2. Three  consecutive pH measurements within 20% of each other.

Physical 
Characteristics



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1328 7.62 - 7.34 476 - 5 - turbid
1334 7.52 - 7.19 453 - 10 - turbid
1345 7.57 - 7.58 463 - 15 - turbid

Comments: sampled at 1355

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring SGU-MW01
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 5.52 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.20

Total Depth of the Well (ft):  12.90 TOC
Initial water column height (ft): 7.38

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 12.03

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1016 6.99 - 7.44 457 - 1.5 - Clear to murky
1113 7.53 - 7.84 407 - 3.5 - Slightly murky
1122 7.57 - 7.8 422 - 5 - Slightly murky
1130 7.62 - 7.9 457 - 8 - Slightly murky

Comments: began purging 3/20/2013, but well ran dry during purging.  sampled at 1132 on 3/21/2013.

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring SGU-MW02
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 5.17 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.05

Total Depth of the Well (ft):  11.64 TOC
Initial water column height (ft): 6.47

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 10.55

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1027 7.33 - 7.58 369 - 1.5 - turbid
1033 7.44 - 7.64 369 - 5 - turbid
1045 7.53 - 7.82 364 - 10 - turbid
1055 7.5 - 8 368 - 15 - turbid

Comments: Began purging on 3/20/2013, but well ran dry.  Sampled at 1103 on 3/21/2013

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring SGU-MW03
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 5.59 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.05

Total Depth of the Well (ft):  12.06 TOC
Initial water column height (ft): 6.47

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 10.55

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1445 7.72 >100 7.9 441 - 3 - Turbid, silty
1455 7.68 >100 8.13 449 - 5 - Turbid, silty
1509 7.65 >100 8.22 467 - 10 - Turbid, silty

Comments: sampled at 1519

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring CL1-MW01
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 6.42 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.13

Total Depth of the Well (ft):  13.34 TOC
Initial water column height (ft): 6.92

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 11.28

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1532 7.88 - 7.45 416 - 2 - turbid
1537 7.77 - 7.51 429 - 5 - turbid
1545 7.69 - 7.4 427 - 10 - turbid
1551 7.69 - 7.52 434 - 15 - turbid

Comments: sampled at 1600

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring CL1-MW02
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 5.75 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.22

Total Depth of the Well (ft):  13.26 TOC
Initial water column height (ft): 7.51

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 12.24

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1222 7.54 - 8.16 345 - 2.5 - Soupy, thick, murky
1225 7.56 - 8.26 351 - 5 - Soupy, thick, murky
1233 7.54 - 7.99 373 - 10 - Soupy, thick, murky
1245 7.57 - 8.18 384 - 15 - Soupy, thick, murky

Comments: start purging at 1215.  Sampled at 1257.

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring CL1-MW03
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 5.86 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.20

Total Depth of the Well (ft):  13.22 TOC
Initial water column height (ft): 7.36

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 12.00

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1145 7.06 - 10.3 877 - 2 - turbid
1221 7.09 - 10.48 826 - 5 - turbid
1238 7.23 - 10.42 832 - 10 - turbid
1245 7.28 - 10.24 833 - 12.5 - Somewhat turbid

Comments: 1200 -  recalibrated pH on YSI, was drifting acidic.  1227 – well recharging slowly, sampled at 1257

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring PL1-MW01
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 11.91 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 0.96

Total Depth of the Well (ft):  17.79 TOC
Initial water column height (ft): 5.88

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 9.58

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1415 7.33 - 11.33 880 - 1 - turbid
1420 7.17 - 11.67 880 - 5 - turbid
1426 7.17 - 12.03 891 - 10 - turbid
1436 7.18 - 12.13 883 - 15 - turbid

Comments: sampled at 1441

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring PL1-MW02
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 12 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.25

Total Depth of the Well (ft):  19.65 TOC
Initial water column height (ft): 7.65

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 12.47

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1502 7.64 - 12.07 707 - 1 - turbid
1511 7.43 - 12.18 628 - 5 - turbid
1522 7.31 - 12.16 668 - 10 - turbid
1535 7.36 - 12.23 654 - 15 - turbid

Comments: sampled at 1546

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring PL1-MW03
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 13.04 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 0.82

Total Depth of the Well (ft):  18.06 TOC
Initial water column height (ft): 5.02

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 8.18

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1028 7.25 - 9.99 1252 - 1 - turbid
1044 7.17 - 10.1 1211 - 5 - turbid
1056 7.28 - 10.15 1174 - 10 - turbid
1108 7.31 - 10.2 1177 - 15 - turbid
1117 7.3 - 10.4 1194 - 20 - turbid

Comments: sampled at 1124.  RSK-175 samples filled underneath water in 5 gallon bucket, but not with pump.

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring DM1-MW01
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 7.41 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 0.98

Total Depth of the Well (ft):  13.4 TOC
Initial water column height (ft): 5.99

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 9.76

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1150 7.24 - 8.72 754 - 1 - Murky/turbid
1157 7.29 - 8.77 792 - 5 - Murky/turbid
1205 7.33 - 8.14 781 - 10 - Murky/turbid
1215 7.33 - 8.2 806 - 15 - Murky/turbid

Comments: ~6.5’ from top of vault to top of casing.  Start at 1149.  RSK-175 vials filled under water without pump.  Sample collected at 1226.

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring DM1-MW02
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 3.97 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.46

Total Depth of the Well (ft):  12.95 TOC
Initial water column height (ft): 8.98

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 14.64

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1250 7.51 - 9.19 736 - 1 - turbid
1253 7.28 - 9.16 740 - 5 - turbid
1300 7.19 - 9.15 746 - 10 - turbid
1305 7.18 - 9.02 754 - 15 - turbid

Comments: ~0.5 feet from top of vault to top of casing.  RSK-175 vials filled under water without pump.  Sample collected at 1313.

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring DM1-MW03
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 5.15 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.29

Total Depth of the Well (ft):  13.05 TOC
Initial water column height (ft): 7.9

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 12.88

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1052 7.9 - 10.42 3779 - 3 - -
1057 7.9 - 10.52 3735 - 5 - -
1103 7.85 - 10.84 3514 - 9 - -
1108 7.84 - 11.42 3665 - 12 - -

Comments: no odor, slight sheen. Sampled at 1115

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring E6T-MW01
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 8.01 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.90

Total Depth of the Well (ft):  19.64 TOC
Initial water column height (ft): 11.63

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 18.96

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1140 7.52 - 7.54 1891 - 2 - -
1148 7.52 - 7.78 1676 - 4 - -
1201 7.53 - 7.28 2009 - 7 - -
1203 7.51 - 7.35 1985 - 8 - -

Comments: slow to recharge. Sampled at 1207

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring E6T-MW02
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 6.40 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.05

Total Depth of the Well (ft):  12.84 TOC
Initial water column height (ft): 6.44

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 10.50

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1102 7.57 - 8.35 2205 - 2 - Gray, silty, turbid
1107 7.32 - 8.53 1966 - 5 - Gray, silty, turbid
1110 7.32 - 8.41 1777* - 7 - Gray, silty, turbid
1120 7.35 - 8.42 2311 - 10 - Gray, silty, turbid
1131 7.23 - 8.38 2372 - 15 - Gray, silty, turbid
1139 7.24 - 8.44 2238 - 18 - Gray, silty, turbid
1142 7.24 - 8.51 2251 - 20 - Gray, silty, turbid

Comments: *conductivity readings blinking back and forth between two numbers. Sampled at 1145

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring E6T-MW03
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 6.61 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 0.99

Total Depth of the Well (ft):  12.71 TOC
Initial water column height (ft): 6.1

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 9.94

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.
NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
947 7.35 - 7.2 1346 - 1.5 - Brown, turbid
957 7.34 - 7.19 1443 - 5 - Brown, turbid
1012 7.37 - 7.16 1452 - 10 - Brown, turbid
1018 7.34 - 7.19 1461 - 13 - Brown, turbid
1020 7.36 - 7.21 1459 - 15 - Brown, turbid

Comments: start purging at 941.  No sheen, no odor, no effervescence. Sampled at 1020

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring E6W-MW01
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 4.50 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 0.79

Total Depth of the Well (ft):  9.33 TOC
Initial water column height (ft): 4.83

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 7.87

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
913 7.01 - 7.28 874 - 1 - -
920 7.41 - 7.33 802 - 3 - -
929 7.52 - 7.31 777 - 5 - -
953 7.64 - 7.48 830 - 8 - -

Comments: start purging at 904.  Very slow to recharge.  No odor, no sheen, no effervescence.  Sampled at 957

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring E6W-MW02
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 5.19 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.05

Total Depth of the Well (ft):  11.62 TOC
Initial water column height (ft): 6.43

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 10.48

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
909 7.42 - 8.05 1548 - 2 - -
919 7.47 - 7.94 1587 - 4 - -
927 7.47 - 7.8 1576 - 7 - -
933 7.48 - 7.8 1539 - 10 - -

Comments: no odor, no sheen, no effervescence. Sampled at 935

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring E6W-MW03
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 4.41 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.06

Total Depth of the Well (ft):  10.89 TOC
Initial water column height (ft): 6.48

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 10.56

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1435 7.6 - 7.08 889 - 3 - -
1439 7.48 - 7.1 854 - 5 - -
1444 7.47 - 6.91 851 - 8 - -
1446 7.46 - 7.02 854 - 10 - -

Comments: no sheen, no odor. Sampled at 1446

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring LG8-MW01
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 3.64 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 0.94

Total Depth of the Well (ft):  9.39 TOC
Initial water column height (ft): 5.75

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 9.37

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1434 7.5 - 6.13 1009 - 2 - -
1442 7.55 - 6.16 995 - 3 - -
1454 7.58 - 6.18 981 - 5 - -
1503 7.58 - 5.79 1002 - 6 - -

Comments: very slow recovery. sampled at 1505

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring LG8-MW02
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 4.32 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 0.88

Total Depth of the Well (ft):  9.74 TOC
Initial water column height (ft): 5.42

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 8.83

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1501 7.8 - 7.07 942 - 3 - -
1504 7.67 - 7.06 932 - 5 - -
1508 7.48 - 7.05 935 - 10 - -

Comments: sampled at 1510

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring LG8-MW03
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 3.21 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.01

Total Depth of the Well (ft):  9.42 TOC
Initial water column height (ft): 6.21

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 10.12

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1301 7.29 - 8.08 2943 - 3 - -
1303 7.3 - 8.09 3102 - 5 - -

Comments: sampled at 1308

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring S31-MW01
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 6.00 TOC
Depth to Sediment (ft): NA TOC

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Casing Volume (gal): 1.33

Total Depth of the Well (ft):  14.13 TOC
Initial water column height (ft): 8.13

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.

Development Volume = Casing Volume x 10
Development Volume (gal): 13.25

Time pH(3) Physical 
Characteristics

NTU - nephelometric turbidity units gpm - gallons per minute

3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.

NA - not applicable mmhos - millimhos



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1257 7.17 - 10.49 9113 - 3 - -

Comments: odor, no sheen. Sampled at 1300

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring S31-MW02
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 8.55 TOC

Casing Volume (gal): 0.92

Depth to Sediment (ft): NA TOC
Total Depth of the Well (ft):  14.22 TOC
Initial water column height (ft): 5.67

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Development Volume = Casing Volume x 10
Development Volume (gal): 9.24

Time pH(3) Physical 
Characteristics

NA - not applicable mmhos - millimhos
NTU - nephelometric turbidity units gpm - gallons per minute

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.
3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.



Well No.: 
Date:
Pump Type: 
Serial No.:

After
NA
NA
NA

Diameter of the Well (inches):

1" Well: 0.041 gal/ft 4" Well: 0.653 gal/ft
2" Well: 0.163 gal/ft 6" Well: 1.469 gal/ft

Turbidity Temp.(4) Conductivity(5) Pump Rate Vol. of Water 
Removed Water Level

NTU (°C) (mmhos) (gpm) (gal) (ft)
1330 7.41 - 10.24 6885 - 2 - -
1332 7.47 - 10.26 7133 - 3 - -
1334 7.46 - 10.48 7289 - 4 - -
1336 7.47 - 10.53 7303 - 5 - -

Comments: sampled at 1335

TOC - top of casing
ft - feet

Well Development Form

Project Name: City of Longmont, 1Q13 GW Quality Monitoring S31-MW04
Method of Development: Surge and Bail 3/18/2013
Field Professional: JFW/SEB NA
Reviewed By: MAS NA

Before Reference Point
Depth to Water (ft): 9.22 TOC

Casing Volume (gal): 0.93

Depth to Sediment (ft): NA TOC
Total Depth of the Well (ft):  14.90 TOC
Initial water column height (ft): 5.68

2
Volume of Water Conversion Casing Volume (gal) = (Total Depth - Depth to Water) x Volume of Water Coversion

Development Volume = Casing Volume x 10
Development Volume (gal): 9.26

Time pH(3) Physical 
Characteristics

NA - not applicable mmhos - millimhos
NTU - nephelometric turbidity units gpm - gallons per minute

Development is considered complete when the following are satisfied:
1. Ten well casing volumes of water have been removed while measuring the groundwater physical parameters on the above table.
2. Three  consecutive pH measurements within 20% of each other.
3. Three consecutive tempurature measurements within 1°C of each other.
4. Three consecutive conductivity measurements within 10% of each other.
5. Sediment load has been removed.
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March 28, 2013

LIMS USE: FR - JON ANSTEY
LIMS OBJECT ID: 60140753

60140753
Project:
Pace Project No.:

RE:

Jon Anstey
Terracon
10625 W. I-70 Frontage Rd N
Suite 3
Wheat Ridge, CO 80033

O&G WELLSITE SAMPLING

Dear Jon Anstey:
Enclosed are the analytical results for sample(s) received by the laboratory on March 20, 2013.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 1 of 30

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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CERTIFICATIONS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN00064
Illinois Certification #: 200011
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace

Montana Certification #: MT CERT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
North Dakota Certification #: R-036A
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097
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SAMPLE SUMMARY

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Lab ID Sample ID Matrix Date Collected Date Received

60140753001 DM1-MW1-130319 Water 03/19/13 11:24 03/20/13 08:30

60140753002 DM1-MW2-130319 Water 03/19/13 12:26 03/20/13 08:30

60140753003 DM1-MW3-130319 Water 03/19/13 13:13 03/20/13 08:30

60140753004 PL1-MW2-130319 Water 03/19/13 14:41 03/20/13 08:30

60140753005 PL1-MW3-130319 Water 03/19/13 15:46 03/20/13 08:30

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60140753001 DM1-MW1-130319 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KJML

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140753002 DM1-MW2-130319 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KJML

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140753003 DM1-MW3-130319 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KJML

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140753004 PL1-MW2-130319 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 4 of 30

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 4 of 32



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KJML

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140753005 PL1-MW3-130319 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KJML

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Sample: DM1-MW1-130319 Lab ID: 60140753001 Collected: 03/19/13 11:24 Received: 03/20/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/22/13 16:09 74-84-06.2
Ethene ND ug/L 1 03/22/13 16:09 74-85-16.2
Methane 25.3 ug/L 1 03/22/13 16:09 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 1830 ug/L 1 03/22/13 10:25 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 86000 ug/L 1 03/22/13 12:19 7440-70-203/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 12:19 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 93100 ug/L 1 03/22/13 12:19 7439-95-403/21/13 10:3050.0
Potassium, Dissolved 3400 ug/L 1 03/22/13 12:19 7440-09-703/21/13 10:30500
Sodium, Dissolved 254000 ug/L 1 03/22/13 12:19 7440-23-503/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/27/13 18:05 83-32-903/20/13 00:000.10
Acenaphthylene ND ug/L 1 03/27/13 18:05 208-96-803/20/13 00:000.10
Anthracene ND ug/L 1 03/27/13 18:05 120-12-703/20/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/27/13 18:05 56-55-303/20/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/27/13 18:05 50-32-803/20/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/27/13 18:05 205-99-203/20/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/27/13 18:05 191-24-203/20/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/27/13 18:05 207-08-903/20/13 00:000.10
Chrysene ND ug/L 1 03/27/13 18:05 218-01-903/20/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/27/13 18:05 53-70-303/20/13 00:000.10
Fluoranthene 0.12 ug/L 1 03/27/13 18:05 206-44-003/20/13 00:000.10
Fluorene ND ug/L 1 03/27/13 18:05 86-73-703/20/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/27/13 18:05 193-39-503/20/13 00:000.10
Naphthalene ND ug/L 1 03/27/13 18:05 91-20-303/20/13 00:000.50
Phenanthrene ND ug/L 1 03/27/13 18:05 85-01-803/20/13 00:000.50
Pyrene ND ug/L 1 03/27/13 18:05 129-00-003/20/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 68 % 1 03/27/13 18:05 321-60-8 IO03/20/13 00:0040-120
Terphenyl-d14 (S) 77 % 1 03/27/13 18:05 1718-51-003/20/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 03:17 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 03:17 100-41-41.0
Toluene ND ug/L 1 03/21/13 03:17 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 03:17 1330-20-73.0
Surrogates
Toluene-d8 (S) 110 % 1 03/21/13 03:17 2037-26-580-120
4-Bromofluorobenzene (S) 100 % 1 03/21/13 03:17 460-00-480-120
1,2-Dichloroethane-d4 (S) 99 % 1 03/21/13 03:17 17060-07-080-120
Preservation pH 7.0 1 03/21/13 03:170.10

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Sample: DM1-MW1-130319 Lab ID: 60140753001 Collected: 03/19/13 11:24 Received: 03/20/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 484 mg/L 1 03/21/13 09:5220.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 09:5220.0
Alkalinity, Total as CaCO3 484 mg/L 1 03/21/13 09:5220.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1970 umhos/cm 1 03/20/13 13:341.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 1 03/21/13 18:01 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:52 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide 4.8 mg/L 1 03/22/13 14:27 24959-67-9 M11.0
Chloride 136 mg/L 20 03/23/13 14:23 16887-00-620.0
Sulfate 494 mg/L 100 03/23/13 15:10 14808-79-8100

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate ND mg/L 1 03/20/13 13:470.10
Nitrogen, Nitrite ND mg/L 1 03/20/13 13:470.10
Nitrogen, NO2 plus NO3 ND mg/L 1 03/20/13 13:470.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Sample: DM1-MW2-130319 Lab ID: 60140753002 Collected: 03/19/13 12:26 Received: 03/20/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/22/13 16:31 74-84-06.2
Ethene ND ug/L 1 03/22/13 16:31 74-85-16.2
Methane 7.1 ug/L 1 03/22/13 16:31 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 965 ug/L 1 03/22/13 10:26 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 57700 ug/L 1 03/22/13 12:21 7440-70-203/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 12:21 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 84800 ug/L 1 03/22/13 12:21 7439-95-403/21/13 10:3050.0
Potassium, Dissolved 6210 ug/L 1 03/22/13 12:21 7440-09-703/21/13 10:30500
Sodium, Dissolved 214000 ug/L 1 03/22/13 12:21 7440-23-503/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/27/13 18:27 83-32-903/20/13 00:000.10
Acenaphthylene ND ug/L 1 03/27/13 18:27 208-96-803/20/13 00:000.10
Anthracene ND ug/L 1 03/27/13 18:27 120-12-703/20/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/27/13 18:27 56-55-303/20/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/27/13 18:27 50-32-803/20/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/27/13 18:27 205-99-203/20/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/27/13 18:27 191-24-203/20/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/27/13 18:27 207-08-903/20/13 00:000.10
Chrysene ND ug/L 1 03/27/13 18:27 218-01-903/20/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/27/13 18:27 53-70-303/20/13 00:000.10
Fluoranthene ND ug/L 1 03/27/13 18:27 206-44-003/20/13 00:000.10
Fluorene ND ug/L 1 03/27/13 18:27 86-73-703/20/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/27/13 18:27 193-39-503/20/13 00:000.10
Naphthalene ND ug/L 1 03/27/13 18:27 91-20-303/20/13 00:000.50
Phenanthrene ND ug/L 1 03/27/13 18:27 85-01-803/20/13 00:000.50
Pyrene ND ug/L 1 03/27/13 18:27 129-00-003/20/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 65 % 1 03/27/13 18:27 321-60-803/20/13 00:0040-120
Terphenyl-d14 (S) 78 % 1 03/27/13 18:27 1718-51-003/20/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 03:32 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 03:32 100-41-41.0
Toluene ND ug/L 1 03/21/13 03:32 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 03:32 1330-20-73.0
Surrogates
Toluene-d8 (S) 104 % 1 03/21/13 03:32 2037-26-580-120
4-Bromofluorobenzene (S) 98 % 1 03/21/13 03:32 460-00-480-120
1,2-Dichloroethane-d4 (S) 93 % 1 03/21/13 03:32 17060-07-080-120
Preservation pH 7.0 1 03/21/13 03:320.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Sample: DM1-MW2-130319 Lab ID: 60140753002 Collected: 03/19/13 12:26 Received: 03/20/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 307 mg/L 1 03/21/13 10:1120.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 10:1120.0
Alkalinity, Total as CaCO3 307 mg/L 1 03/21/13 10:1120.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1720 umhos/cm 1 03/20/13 13:341.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 1 03/21/13 18:01 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:53 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide 3.4 mg/L 1 03/22/13 15:13 24959-67-91.0
Chloride 123 mg/L 20 03/23/13 15:56 16887-00-620.0
Sulfate 492 mg/L 100 03/23/13 16:12 14808-79-8100

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate ND mg/L 1 03/20/13 13:490.10
Nitrogen, Nitrite ND mg/L 1 03/20/13 13:490.10
Nitrogen, NO2 plus NO3 ND mg/L 1 03/20/13 13:490.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Sample: DM1-MW3-130319 Lab ID: 60140753003 Collected: 03/19/13 13:13 Received: 03/20/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/22/13 16:41 74-84-06.2
Ethene ND ug/L 1 03/22/13 16:41 74-85-16.2
Methane ND ug/L 1 03/22/13 16:41 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 2140 ug/L 1 03/22/13 10:33 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 99200 ug/L 1 03/22/13 12:23 7440-70-203/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 12:23 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 55100 ug/L 1 03/22/13 12:23 7439-95-403/21/13 10:3050.0
Potassium, Dissolved 3180 ug/L 1 03/22/13 12:23 7440-09-703/21/13 10:30500
Sodium, Dissolved 161000 ug/L 1 03/22/13 12:23 7440-23-503/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/28/13 09:35 83-32-903/20/13 00:000.10
Acenaphthylene ND ug/L 1 03/28/13 09:35 208-96-803/20/13 00:000.10
Anthracene 0.11 ug/L 1 03/28/13 09:35 120-12-703/20/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/28/13 09:35 56-55-303/20/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/28/13 09:35 50-32-803/20/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/28/13 09:35 205-99-203/20/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/28/13 09:35 191-24-203/20/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/28/13 09:35 207-08-903/20/13 00:000.10
Chrysene ND ug/L 1 03/28/13 09:35 218-01-903/20/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/28/13 09:35 53-70-303/20/13 00:000.10
Fluoranthene ND ug/L 1 03/28/13 09:35 206-44-003/20/13 00:000.10
Fluorene ND ug/L 1 03/28/13 09:35 86-73-703/20/13 00:000.10
Indeno(1,2,3-cd)pyrene 0.42 ug/L 1 03/28/13 09:35 193-39-503/20/13 00:000.10
Naphthalene ND ug/L 1 03/28/13 09:35 91-20-303/20/13 00:000.50
Phenanthrene ND ug/L 1 03/28/13 09:35 85-01-803/20/13 00:000.50
Pyrene ND ug/L 1 03/28/13 09:35 129-00-003/20/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 55 % 1 03/28/13 09:35 321-60-8 IO03/20/13 00:0040-120
Terphenyl-d14 (S) 239 % 1 03/28/13 09:35 1718-51-0 1e03/20/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 03:48 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 03:48 100-41-41.0
Toluene ND ug/L 1 03/21/13 03:48 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 03:48 1330-20-73.0
Surrogates
Toluene-d8 (S) 106 % 1 03/21/13 03:48 2037-26-580-120
4-Bromofluorobenzene (S) 97 % 1 03/21/13 03:48 460-00-480-120
1,2-Dichloroethane-d4 (S) 97 % 1 03/21/13 03:48 17060-07-080-120
Preservation pH 7.0 1 03/21/13 03:480.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Sample: DM1-MW3-130319 Lab ID: 60140753003 Collected: 03/19/13 13:13 Received: 03/20/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 284 mg/L 1 03/21/13 10:1620.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 10:1620.0
Alkalinity, Total as CaCO3 284 mg/L 1 03/21/13 10:1620.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1640 umhos/cm 1 03/20/13 13:341.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 1 03/21/13 18:01 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:53 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide 2.2 mg/L 1 03/22/13 15:29 24959-67-91.0
Chloride 91.5 mg/L 10 03/23/13 16:27 16887-00-610.0
Sulfate 448 mg/L 100 03/23/13 17:14 14808-79-8100

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 0.27 mg/L 1 03/21/13 10:530.10
Nitrogen, Nitrite ND mg/L 1 03/21/13 10:530.10
Nitrogen, NO2 plus NO3 0.30 mg/L 1 03/21/13 10:530.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Sample: PL1-MW2-130319 Lab ID: 60140753004 Collected: 03/19/13 14:41 Received: 03/20/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/22/13 16:52 74-84-06.2
Ethene ND ug/L 1 03/22/13 16:52 74-85-16.2
Methane ND ug/L 1 03/22/13 16:52 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 1830 ug/L 1 03/22/13 10:35 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 106000 ug/L 1 03/22/13 12:25 7440-70-203/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 12:25 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 75900 ug/L 1 03/22/13 12:25 7439-95-403/21/13 10:3050.0
Potassium, Dissolved 2330 ug/L 1 03/22/13 12:25 7440-09-703/21/13 10:30500
Sodium, Dissolved 115000 ug/L 1 03/22/13 12:25 7440-23-503/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/27/13 19:10 83-32-903/20/13 00:000.10
Acenaphthylene ND ug/L 1 03/27/13 19:10 208-96-803/20/13 00:000.10
Anthracene ND ug/L 1 03/27/13 19:10 120-12-703/20/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/27/13 19:10 56-55-303/20/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/27/13 19:10 50-32-803/20/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/27/13 19:10 205-99-203/20/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/27/13 19:10 191-24-203/20/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/27/13 19:10 207-08-903/20/13 00:000.10
Chrysene ND ug/L 1 03/27/13 19:10 218-01-903/20/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/27/13 19:10 53-70-303/20/13 00:000.10
Fluoranthene ND ug/L 1 03/27/13 19:10 206-44-003/20/13 00:000.10
Fluorene ND ug/L 1 03/27/13 19:10 86-73-703/20/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/27/13 19:10 193-39-503/20/13 00:000.10
Naphthalene ND ug/L 1 03/27/13 19:10 91-20-303/20/13 00:000.50
Phenanthrene ND ug/L 1 03/27/13 19:10 85-01-803/20/13 00:000.50
Pyrene ND ug/L 1 03/27/13 19:10 129-00-003/20/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 57 % 1 03/27/13 19:10 321-60-803/20/13 00:0040-120
Terphenyl-d14 (S) 77 % 1 03/27/13 19:10 1718-51-003/20/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 04:03 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 04:03 100-41-41.0
Toluene ND ug/L 1 03/21/13 04:03 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 04:03 1330-20-73.0
Surrogates
Toluene-d8 (S) 108 % 1 03/21/13 04:03 2037-26-580-120
4-Bromofluorobenzene (S) 101 % 1 03/21/13 04:03 460-00-480-120
1,2-Dichloroethane-d4 (S) 92 % 1 03/21/13 04:03 17060-07-080-120
Preservation pH 7.0 1 03/21/13 04:030.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Sample: PL1-MW2-130319 Lab ID: 60140753004 Collected: 03/19/13 14:41 Received: 03/20/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 311 mg/L 1 03/21/13 10:2120.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 10:2120.0
Alkalinity, Total as CaCO3 311 mg/L 1 03/21/13 10:2120.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1480 umhos/cm 1 03/20/13 13:341.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 1 03/21/13 18:01 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:54 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/22/13 15:44 24959-67-91.0
Chloride 32.8 mg/L 5 03/23/13 17:29 16887-00-65.0
Sulfate 484 mg/L 100 03/23/13 17:45 14808-79-8100

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate ND mg/L 1 03/21/13 10:560.10
Nitrogen, Nitrite ND mg/L 1 03/21/13 10:560.10
Nitrogen, NO2 plus NO3 ND mg/L 1 03/21/13 10:560.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Sample: PL1-MW3-130319 Lab ID: 60140753005 Collected: 03/19/13 15:46 Received: 03/20/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/22/13 17:03 74-84-06.2
Ethene ND ug/L 1 03/22/13 17:03 74-85-16.2
Methane ND ug/L 1 03/22/13 17:03 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 1900 ug/L 1 03/22/13 10:37 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 86000 ug/L 1 03/22/13 12:27 7440-70-203/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 12:27 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 63000 ug/L 1 03/22/13 12:27 7439-95-403/21/13 10:3050.0
Potassium, Dissolved 3020 ug/L 1 03/22/13 12:27 7440-09-703/21/13 10:30500
Sodium, Dissolved 58600 ug/L 1 03/22/13 12:27 7440-23-503/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/27/13 19:32 83-32-903/20/13 00:000.10
Acenaphthylene ND ug/L 1 03/27/13 19:32 208-96-803/20/13 00:000.10
Anthracene ND ug/L 1 03/27/13 19:32 120-12-703/20/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/27/13 19:32 56-55-303/20/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/27/13 19:32 50-32-803/20/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/27/13 19:32 205-99-203/20/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/27/13 19:32 191-24-203/20/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/27/13 19:32 207-08-903/20/13 00:000.10
Chrysene ND ug/L 1 03/27/13 19:32 218-01-903/20/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/27/13 19:32 53-70-303/20/13 00:000.10
Fluoranthene ND ug/L 1 03/27/13 19:32 206-44-003/20/13 00:000.10
Fluorene ND ug/L 1 03/27/13 19:32 86-73-703/20/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/27/13 19:32 193-39-503/20/13 00:000.10
Naphthalene ND ug/L 1 03/27/13 19:32 91-20-303/20/13 00:000.50
Phenanthrene ND ug/L 1 03/27/13 19:32 85-01-803/20/13 00:000.50
Pyrene ND ug/L 1 03/27/13 19:32 129-00-003/20/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 66 % 1 03/27/13 19:32 321-60-803/20/13 00:0040-120
Terphenyl-d14 (S) 75 % 1 03/27/13 19:32 1718-51-003/20/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 04:19 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 04:19 100-41-41.0
Toluene ND ug/L 1 03/21/13 04:19 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 04:19 1330-20-73.0
Surrogates
Toluene-d8 (S) 110 % 1 03/21/13 04:19 2037-26-580-120
4-Bromofluorobenzene (S) 101 % 1 03/21/13 04:19 460-00-480-120
1,2-Dichloroethane-d4 (S) 98 % 1 03/21/13 04:19 17060-07-080-120
Preservation pH 7.0 1 03/21/13 04:190.10
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Sample: PL1-MW3-130319 Lab ID: 60140753005 Collected: 03/19/13 15:46 Received: 03/20/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 296 mg/L 1 03/21/13 10:3020.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 10:3020.0
Alkalinity, Total as CaCO3 296 mg/L 1 03/21/13 10:3020.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1090 umhos/cm 1 03/20/13 13:341.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 1 03/21/13 18:01 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:55 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/22/13 16:00 24959-67-91.0
Chloride 32.3 mg/L 5 03/23/13 18:00 16887-00-65.0
Sulfate 265 mg/L 50 03/23/13 18:16 14808-79-850.0

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 0.58 mg/L 1 03/21/13 10:580.10
Nitrogen, Nitrite ND mg/L 1 03/21/13 10:580.10
Nitrogen, NO2 plus NO3 0.57 mg/L 1 03/21/13 10:580.10
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/16995
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1396862

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Ethane ug/L ND 6.2 03/22/13 15:59
Ethene ug/L ND 6.2 03/22/13 15:59
Methane ug/L ND 6.6 03/22/13 15:59

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1396863LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1396864

Ethane ug/L 110114 97 85-115101114 4 20
Ethene ug/L 103106 97 85-115100106 3 20
Methane ug/L 62.160.7 102 85-11510362.5 .7 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

92151763005
1397174SAMPLE DUPLICATE:

Ethane ug/L 63.4 2 2062.3
Ethene ug/L 3.4J 203.3J
Methane ug/L 11100 E2 2010900

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140753001
1397176SAMPLE DUPLICATE:

Ethane ug/L ND 20ND
Ethene ug/L ND 20ND
Methane ug/L 25.4 .4 2025.3
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21941
EPA 3010

EPA 6010
6010 MET

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156781

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Strontium ug/L ND 10.0 03/22/13 10:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156782LABORATORY CONTROL SAMPLE:
LCSSpike

Strontium ug/L 10101000 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1156783MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140747001

1156784

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Strontium ug/L 1000 104 75-12597 5 201000314 1350 1290
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21949
EPA 3010

EPA 6010
6010 MET Dissolved

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157214

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 03/22/13 10:56
Iron, Dissolved ug/L ND 50.0 03/22/13 10:56
Magnesium, Dissolved ug/L ND 50.0 03/22/13 10:56
Potassium, Dissolved ug/L ND 500 03/22/13 10:56
Sodium, Dissolved ug/L ND 500 03/22/13 10:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157215LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 981010000 98 80-120
Iron, Dissolved ug/L 981010000 98 80-120
Magnesium, Dissolved ug/L 1010010000 101 80-120
Potassium, Dissolved ug/L 974010000 97 80-120
Sodium, Dissolved ug/L 994010000 99 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1157216MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140684001

1157217

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 52 75-12557 1 201000092800 98000 98600
Iron, Dissolved ug/L 10000 97 75-12596 1 2010000ND 9740 9660
Magnesium, Dissolved ug/L M110000 52 75-12561 1 2010000107000 113000 114000
Potassium, Dissolved ug/L 10000 101 75-125102 0 20100002260 12400 12400
Sodium, Dissolved ug/L M110000 45 75-12549 0 2010000115000 120000 120000
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/52498
EPA 8260

EPA 8260
8260 MSV MO GRO Oxygenates

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156927

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 03/21/13 00:58
Ethylbenzene ug/L ND 1.0 03/21/13 00:58
Toluene ug/L ND 1.0 03/21/13 00:58
Xylene (Total) ug/L ND 3.0 03/21/13 00:58
1,2-Dichloroethane-d4 (S) % 98 80-120 03/21/13 00:58
4-Bromofluorobenzene (S) % 104 80-120 03/21/13 00:58
Toluene-d8 (S) % 107 80-120 03/21/13 00:58

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156928LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.420 102 73-122
Ethylbenzene ug/L 22.820 114 76-123
Toluene ug/L 22.620 113 76-122
Xylene (Total) ug/L 70.360 117 76-122
1,2-Dichloroethane-d4 (S) % 92 80-120
4-Bromofluorobenzene (S) % 97 80-120
Toluene-d8 (S) % 106 80-120
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/37622
EPA 3510C

EPA 8270C by SIM
8270 Water PAH by SIM MSSV

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156984

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Acenaphthene ug/L ND 0.10 03/27/13 17:21
Acenaphthylene ug/L ND 0.10 03/27/13 17:21
Anthracene ug/L ND 0.10 03/27/13 17:21
Benzo(a)anthracene ug/L ND 0.10 03/27/13 17:21
Benzo(a)pyrene ug/L ND 0.10 03/27/13 17:21
Benzo(b)fluoranthene ug/L ND 0.10 03/27/13 17:21
Benzo(g,h,i)perylene ug/L ND 0.10 03/27/13 17:21
Benzo(k)fluoranthene ug/L ND 0.10 03/27/13 17:21
Chrysene ug/L ND 0.10 03/27/13 17:21
Dibenz(a,h)anthracene ug/L ND 0.10 03/27/13 17:21
Fluoranthene ug/L ND 0.10 03/27/13 17:21
Fluorene ug/L ND 0.10 03/27/13 17:21
Indeno(1,2,3-cd)pyrene ug/L ND 0.10 03/27/13 17:21
Naphthalene ug/L ND 0.50 03/27/13 17:21
Phenanthrene ug/L ND 0.50 03/27/13 17:21
Pyrene ug/L ND 0.10 03/27/13 17:21
2-Fluorobiphenyl (S) % 72 40-120 03/27/13 17:21
Terphenyl-d14 (S) % 99 43-122 03/27/13 17:21

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156985LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/L 6.710 67 43-120
Acenaphthylene ug/L 6.910 69 40-120
Anthracene ug/L 7.310 73 41-120
Benzo(a)anthracene ug/L 8.610 86 34-137
Benzo(a)pyrene ug/L 8.410 84 25-133
Benzo(b)fluoranthene ug/L 7.210 72 30-131
Benzo(g,h,i)perylene ug/L 8.010 80 10-141
Benzo(k)fluoranthene ug/L 8.110 81 16-138
Chrysene ug/L 7.510 75 34-120
Dibenz(a,h)anthracene ug/L 7.610 76 10-144
Fluoranthene ug/L 8.110 81 47-126
Fluorene ug/L 7.110 71 44-120
Indeno(1,2,3-cd)pyrene ug/L 8.210 82 10-141
Naphthalene ug/L 6.610 66 41-120
Phenanthrene ug/L 6.410 64 44-120
Pyrene ug/L 6.910 69 41-120
2-Fluorobiphenyl (S) % 59 40-120
Terphenyl-d14 (S) % 64 43-122
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40308
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156990

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L ND 20.0 03/21/13 09:12
Alkalinity, Total as CaCO3 mg/L ND 20.0 03/21/13 09:12
Alkalinity,Bicarbonate (CaCO3) mg/L ND 20.0 03/21/13 09:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156991LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 mg/L 478500 96 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140684001
1156992SAMPLE DUPLICATE:

Alkalinity, Carbonate (CaCO3) mg/L ND 10ND
Alkalinity, Total as CaCO3 mg/L 355 2 10349
Alkalinity,Bicarbonate (CaCO3) mg/L 355 2 10349

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140753004
1156993SAMPLE DUPLICATE:

Alkalinity, Carbonate (CaCO3) mg/L ND 10ND
Alkalinity, Total as CaCO3 mg/L 311 0 10311
Alkalinity,Bicarbonate (CaCO3) mg/L 311 0 10311
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40292
SM 2510B

SM 2510B
2510B Specific Conductance

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156658

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Specific Conductance umhos/cm ND 1.0 03/20/13 13:34

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140753001
1156659SAMPLE DUPLICATE:

Specific Conductance umhos/cm 1970 0 201970
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40303
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140753001
1156962SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.5 H60 57.5
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40293
SM 4500-S-2 D

SM 4500-S-2 D
4500S2D Sulfide, Total

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156680

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Sulfide, Total mg/L ND 0.050 03/20/13 13:29

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156681LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfide, Total mg/L 0.49.5 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1156682MATRIX SPIKE SAMPLE:
MSSpike

Result
60140509021

Sulfide, Total mg/L 0.50.5 98 75-125ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23973
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1158203

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Chloride mg/L ND 1.0 03/22/13 13:56
Sulfate mg/L ND 1.0 03/22/13 13:56

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1158861

Associated Lab Samples: 60140753001, 60140753002, 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Bromide mg/L ND 1.0 03/23/13 13:21

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1158204LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.85 95 90-110
Sulfate mg/L 4.95 98 90-110

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1158862LABORATORY CONTROL SAMPLE:
LCSSpike

Bromide mg/L 4.95 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1158205MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140753001

1158206

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Bromide mg/L M15 66 75-11959 4 1054.8 8.1 7.7
Chloride mg/L 100 99 64-118102 1 12100136 235 238
Sulfate mg/L 500 89 61-11990 1 10500494 939 945
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23934
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite, Unpres.

Associated Lab Samples: 60140753001, 60140753002

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156642

Associated Lab Samples: 60140753001, 60140753002

Matrix: Water

Analyzed

Nitrogen, Nitrate mg/L ND 0.10 03/20/13 13:25
Nitrogen, Nitrite mg/L ND 0.10 03/20/13 13:25
Nitrogen, NO2 plus NO3 mg/L ND 0.10 03/20/13 13:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156643LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Nitrate mg/L 1.71.6 104 90-110
Nitrogen, Nitrite mg/L 0.38.4 96 90-110
Nitrogen, NO2 plus NO3 mg/L 2.02 102 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1156644MATRIX SPIKE SAMPLE:
MSSpike

Result
60140744002

Nitrogen, Nitrate mg/L 1.91.6 94 90-1100.43
Nitrogen, Nitrite mg/L 0.39.4 90 90-110ND
Nitrogen, NO2 plus NO3 mg/L 2.32 93 90-1100.46

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1156646MATRIX SPIKE SAMPLE:
MSSpike

Result
60140744003

Nitrogen, Nitrate mg/L 7.1 M13.2 81 90-1104.5
Nitrogen, Nitrite mg/L 0.94.8 100 90-1100.14J
Nitrogen, NO2 plus NO3 mg/L 8.0 M14 85 90-1104.6

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140761001
1156645SAMPLE DUPLICATE:

Nitrogen, Nitrate mg/L 48.9 0 1549.1
Nitrogen, Nitrite mg/L 1.6J 31ND
Nitrogen, NO2 plus NO3 mg/L 50.5 0 1350.7
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23952
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite, Unpres.

Associated Lab Samples: 60140753003, 60140753004, 60140753005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157118

Associated Lab Samples: 60140753003, 60140753004, 60140753005

Matrix: Water

Analyzed

Nitrogen, Nitrate mg/L ND 0.10 03/21/13 10:50
Nitrogen, Nitrite mg/L ND 0.10 03/21/13 10:50
Nitrogen, NO2 plus NO3 mg/L ND 0.10 03/21/13 10:50

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157119LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Nitrate mg/L 1.71.6 107 90-110
Nitrogen, Nitrite mg/L 0.41.4 101 90-110
Nitrogen, NO2 plus NO3 mg/L 2.12 106 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1157120MATRIX SPIKE SAMPLE:
MSSpike

Result
60140809001

Nitrogen, Nitrate mg/L 7.63.2 97 90-1104.5
Nitrogen, Nitrite mg/L 0.81.8 102 90-110ND
Nitrogen, NO2 plus NO3 mg/L 8.44 98 90-1104.5

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140753003
1157121SAMPLE DUPLICATE:

Nitrogen, Nitrate mg/L 0.27 2 150.27
Nitrogen, Nitrite mg/L ND 31ND
Nitrogen, NO2 plus NO3 mg/L 0.27 12 130.30
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QUALIFIERS

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Kansas CityPASI-K
Pace Analytical Services - MinneapolisPASI-M

BATCH QUALIFIERS

Batch: MSV/52498
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: OEXT/37622
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

Surrogate recovery outside control limits (high), confirmed by re-analyses.1e
Analyte concentration exceeded the calibration range. The reported result is estimated.E
Analysis initiated outside of the 15 minute EPA recommended holding time.H6
The internal standard response was outside the laboratory acceptance limits confirmed by reanalysis. The results
reported are from the most QC compliant analysis.

IO

Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60140753001 AIR/16995DM1-MW1-130319 RSK 175
60140753002 AIR/16995DM1-MW2-130319 RSK 175
60140753003 AIR/16995DM1-MW3-130319 RSK 175
60140753004 AIR/16995PL1-MW2-130319 RSK 175
60140753005 AIR/16995PL1-MW3-130319 RSK 175

60140753001 MPRP/21941 ICP/17539DM1-MW1-130319 EPA 3010 EPA 6010
60140753002 MPRP/21941 ICP/17539DM1-MW2-130319 EPA 3010 EPA 6010
60140753003 MPRP/21941 ICP/17539DM1-MW3-130319 EPA 3010 EPA 6010
60140753004 MPRP/21941 ICP/17539PL1-MW2-130319 EPA 3010 EPA 6010
60140753005 MPRP/21941 ICP/17539PL1-MW3-130319 EPA 3010 EPA 6010

60140753001 MPRP/21949 ICP/17542DM1-MW1-130319 EPA 3010 EPA 6010
60140753002 MPRP/21949 ICP/17542DM1-MW2-130319 EPA 3010 EPA 6010
60140753003 MPRP/21949 ICP/17542DM1-MW3-130319 EPA 3010 EPA 6010
60140753004 MPRP/21949 ICP/17542PL1-MW2-130319 EPA 3010 EPA 6010
60140753005 MPRP/21949 ICP/17542PL1-MW3-130319 EPA 3010 EPA 6010

60140753001 OEXT/37622 MSSV/11870DM1-MW1-130319 EPA 3510C EPA 8270C by SIM
60140753002 OEXT/37622 MSSV/11870DM1-MW2-130319 EPA 3510C EPA 8270C by SIM
60140753003 OEXT/37622 MSSV/11870DM1-MW3-130319 EPA 3510C EPA 8270C by SIM
60140753004 OEXT/37622 MSSV/11870PL1-MW2-130319 EPA 3510C EPA 8270C by SIM
60140753005 OEXT/37622 MSSV/11870PL1-MW3-130319 EPA 3510C EPA 8270C by SIM

60140753001 MSV/52498DM1-MW1-130319 EPA 8260
60140753002 MSV/52498DM1-MW2-130319 EPA 8260
60140753003 MSV/52498DM1-MW3-130319 EPA 8260
60140753004 MSV/52498PL1-MW2-130319 EPA 8260
60140753005 MSV/52498PL1-MW3-130319 EPA 8260

60140753001 WET/40308DM1-MW1-130319 SM 2320B
60140753002 WET/40308DM1-MW2-130319 SM 2320B
60140753003 WET/40308DM1-MW3-130319 SM 2320B
60140753004 WET/40308PL1-MW2-130319 SM 2320B
60140753005 WET/40308PL1-MW3-130319 SM 2320B

60140753001 WET/40292DM1-MW1-130319 SM 2510B
60140753002 WET/40292DM1-MW2-130319 SM 2510B
60140753003 WET/40292DM1-MW3-130319 SM 2510B
60140753004 WET/40292PL1-MW2-130319 SM 2510B
60140753005 WET/40292PL1-MW3-130319 SM 2510B

60140753001 WET/40303DM1-MW1-130319 SM 4500-H+B
60140753002 WET/40303DM1-MW2-130319 SM 4500-H+B
60140753003 WET/40303DM1-MW3-130319 SM 4500-H+B
60140753004 WET/40303PL1-MW2-130319 SM 4500-H+B
60140753005 WET/40303PL1-MW3-130319 SM 4500-H+B

60140753001 WET/40293DM1-MW1-130319 SM 4500-S-2 D
60140753002 WET/40293DM1-MW2-130319 SM 4500-S-2 D
60140753003 WET/40293DM1-MW3-130319 SM 4500-S-2 D
60140753004 WET/40293PL1-MW2-130319 SM 4500-S-2 D
60140753005 WET/40293PL1-MW3-130319 SM 4500-S-2 D
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60140753
O&G WELLSITE SAMPLING

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60140753001 WETA/23973DM1-MW1-130319 EPA 300.0
60140753002 WETA/23973DM1-MW2-130319 EPA 300.0
60140753003 WETA/23973DM1-MW3-130319 EPA 300.0
60140753004 WETA/23973PL1-MW2-130319 EPA 300.0
60140753005 WETA/23973PL1-MW3-130319 EPA 300.0

60140753001 WETA/23934DM1-MW1-130319 EPA 353.2
60140753002 WETA/23934DM1-MW2-130319 EPA 353.2

60140753003 WETA/23952DM1-MW3-130319 EPA 353.2
60140753004 WETA/23952PL1-MW2-130319 EPA 353.2
60140753005 WETA/23952PL1-MW3-130319 EPA 353.2
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March 28, 2013

LIMS USE: FR - JON ANSTEY
LIMS OBJECT ID: 60140981

60140981
Project:
Pace Project No.:

RE:

Jon Anstey
Terracon
10625 W. I-70 Frontage Rd N
Suite 3
Wheat Ridge, CO 80033

O&G Wellsite Sampling

Dear Jon Anstey:
Enclosed are the analytical results for sample(s) received by the laboratory on March 22, 2013.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN00064
Illinois Certification #: 200011
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace

Montana Certification #: MT CERT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
North Dakota Certification #: R-036A
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097
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SAMPLE SUMMARY

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

Lab ID Sample ID Matrix Date Collected Date Received

60140981001 SGU-MW3-130321 Water 03/21/13 11:03 03/22/13 08:35

60140981002 SGU-MW2-130321 Water 03/21/13 11:32 03/22/13 08:35

60140981003 CL1-MW3-130321 Water 03/21/13 12:57 03/22/13 08:35

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Page 3 of 23

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 3 of 25



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60140981001 SGU-MW3-130321 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140981002 SGU-MW2-130321 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140981003 CL1-MW3-130321 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

Sample: SGU-MW3-130321 Lab ID: 60140981001 Collected: 03/21/13 11:03 Received: 03/22/13 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/26/13 15:32 74-84-06.2
Ethene ND ug/L 1 03/26/13 15:32 74-85-16.2
Methane ND ug/L 1 03/26/13 15:32 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 4070 ug/L 10 03/27/13 13:18 7440-24-603/25/13 15:00100

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 88200 ug/L 1 03/27/13 12:01 7440-70-203/25/13 15:00100
Iron, Dissolved ND ug/L 1 03/27/13 12:01 7439-89-603/25/13 15:0050.0
Magnesium, Dissolved 49000 ug/L 1 03/27/13 12:01 7439-95-403/25/13 15:0050.0
Potassium, Dissolved 3940 ug/L 1 03/27/13 12:01 7440-09-703/25/13 15:00500
Sodium, Dissolved 47700 ug/L 1 03/27/13 12:01 7440-23-503/25/13 15:00500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/27/13 16:16 83-32-903/25/13 00:000.10
Acenaphthylene ND ug/L 1 03/27/13 16:16 208-96-803/25/13 00:000.10
Anthracene ND ug/L 1 03/27/13 16:16 120-12-703/25/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/27/13 16:16 56-55-303/25/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/27/13 16:16 50-32-803/25/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/27/13 16:16 205-99-203/25/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/27/13 16:16 191-24-203/25/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/27/13 16:16 207-08-903/25/13 00:000.10
Chrysene ND ug/L 1 03/27/13 16:16 218-01-903/25/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/27/13 16:16 53-70-303/25/13 00:000.10
Fluoranthene ND ug/L 1 03/27/13 16:16 206-44-003/25/13 00:000.10
Fluorene ND ug/L 1 03/27/13 16:16 86-73-703/25/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/27/13 16:16 193-39-503/25/13 00:000.10
Naphthalene ND ug/L 1 03/27/13 16:16 91-20-303/25/13 00:000.50
Phenanthrene ND ug/L 1 03/27/13 16:16 85-01-803/25/13 00:000.50
Pyrene ND ug/L 1 03/27/13 16:16 129-00-003/25/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 65 % 1 03/27/13 16:16 321-60-803/25/13 00:0040-120
Terphenyl-d14 (S) 77 % 1 03/27/13 16:16 1718-51-003/25/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/25/13 21:13 71-43-21.0
Ethylbenzene ND ug/L 1 03/25/13 21:13 100-41-41.0
Toluene ND ug/L 1 03/25/13 21:13 108-88-31.0
Xylene (Total) ND ug/L 1 03/25/13 21:13 1330-20-73.0
Surrogates
Toluene-d8 (S) 100 % 1 03/25/13 21:13 2037-26-580-120
4-Bromofluorobenzene (S) 100 % 1 03/25/13 21:13 460-00-480-120
1,2-Dichloroethane-d4 (S) 100 % 1 03/25/13 21:13 17060-07-080-120
Preservation pH 1.0 1 03/25/13 21:130.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

Sample: SGU-MW3-130321 Lab ID: 60140981001 Collected: 03/21/13 11:03 Received: 03/22/13 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 632 mg/L 1 03/26/13 09:3420.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/26/13 09:3420.0
Alkalinity, Total as CaCO3 632 mg/L 1 03/26/13 09:3420.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 917 umhos/cm 1 03/25/13 15:101.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 1 03/26/13 15:30 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/26/13 02:36 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/27/13 11:58 24959-67-91.0
Chloride 28.3 mg/L 5 03/27/13 12:44 16887-00-65.0
Sulfate 152 mg/L 20 03/27/13 13:00 14808-79-820.0

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 4.4 mg/L 1 03/22/13 11:380.10
Nitrogen, Nitrite ND mg/L 1 03/22/13 11:380.10
Nitrogen, NO2 plus NO3 4.4 mg/L 1 03/22/13 11:380.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

Sample: SGU-MW2-130321 Lab ID: 60140981002 Collected: 03/21/13 11:32 Received: 03/22/13 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/26/13 15:43 74-84-06.2
Ethene ND ug/L 1 03/26/13 15:43 74-85-16.2
Methane 8.7 ug/L 1 03/26/13 15:43 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 1720 ug/L 10 03/27/13 13:20 7440-24-6 M6,R103/25/13 15:00100

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 92600 ug/L 1 03/27/13 11:59 7440-70-203/25/13 15:00100
Iron, Dissolved ND ug/L 1 03/27/13 11:59 7439-89-603/25/13 15:0050.0
Magnesium, Dissolved 57800 ug/L 1 03/27/13 11:59 7439-95-403/25/13 15:0050.0
Potassium, Dissolved 3390 ug/L 1 03/27/13 11:59 7440-09-703/25/13 15:00500
Sodium, Dissolved 78600 ug/L 1 03/27/13 11:59 7440-23-503/25/13 15:00500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/27/13 16:38 83-32-903/25/13 00:000.10
Acenaphthylene ND ug/L 1 03/27/13 16:38 208-96-803/25/13 00:000.10
Anthracene ND ug/L 1 03/27/13 16:38 120-12-703/25/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/27/13 16:38 56-55-303/25/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/27/13 16:38 50-32-803/25/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/27/13 16:38 205-99-203/25/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/27/13 16:38 191-24-203/25/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/27/13 16:38 207-08-903/25/13 00:000.10
Chrysene ND ug/L 1 03/27/13 16:38 218-01-903/25/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/27/13 16:38 53-70-303/25/13 00:000.10
Fluoranthene ND ug/L 1 03/27/13 16:38 206-44-003/25/13 00:000.10
Fluorene ND ug/L 1 03/27/13 16:38 86-73-703/25/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/27/13 16:38 193-39-503/25/13 00:000.10
Naphthalene ND ug/L 1 03/27/13 16:38 91-20-303/25/13 00:000.50
Phenanthrene ND ug/L 1 03/27/13 16:38 85-01-803/25/13 00:000.50
Pyrene ND ug/L 1 03/27/13 16:38 129-00-003/25/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 69 % 1 03/27/13 16:38 321-60-803/25/13 00:0040-120
Terphenyl-d14 (S) 87 % 1 03/27/13 16:38 1718-51-003/25/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/25/13 21:28 71-43-21.0
Ethylbenzene ND ug/L 1 03/25/13 21:28 100-41-41.0
Toluene ND ug/L 1 03/25/13 21:28 108-88-31.0
Xylene (Total) ND ug/L 1 03/25/13 21:28 1330-20-73.0
Surrogates
Toluene-d8 (S) 101 % 1 03/25/13 21:28 2037-26-580-120
4-Bromofluorobenzene (S) 96 % 1 03/25/13 21:28 460-00-480-120
1,2-Dichloroethane-d4 (S) 101 % 1 03/25/13 21:28 17060-07-080-120
Preservation pH 1.0 1 03/25/13 21:280.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

Sample: SGU-MW2-130321 Lab ID: 60140981002 Collected: 03/21/13 11:32 Received: 03/22/13 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 359 mg/L 1 03/26/13 09:4020.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/26/13 09:4020.0
Alkalinity, Total as CaCO3 359 mg/L 1 03/26/13 09:4020.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1100 umhos/cm 1 03/25/13 15:101.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.9 Std. Units 1 03/26/13 15:30 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/26/13 02:36 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/27/13 12:13 24959-67-91.0
Chloride 34.2 mg/L 5 03/27/13 13:15 16887-00-65.0
Sulfate 228 mg/L 20 03/27/13 14:02 14808-79-820.0

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 7.2 mg/L 2 03/22/13 11:47 M10.20
Nitrogen, Nitrite ND mg/L 2 03/22/13 11:470.20
Nitrogen, NO2 plus NO3 7.3 mg/L 2 03/22/13 11:47 M10.20
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

Sample: CL1-MW3-130321 Lab ID: 60140981003 Collected: 03/21/13 12:57 Received: 03/22/13 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/26/13 15:53 74-84-06.2
Ethene ND ug/L 1 03/26/13 15:53 74-85-16.2
Methane ND ug/L 1 03/26/13 15:53 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 3450 ug/L 10 03/27/13 13:26 7440-24-603/25/13 15:00100

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 85500 ug/L 1 03/27/13 12:03 7440-70-203/25/13 15:00100
Iron, Dissolved ND ug/L 1 03/27/13 12:03 7439-89-603/25/13 15:0050.0
Magnesium, Dissolved 75100 ug/L 1 03/27/13 12:03 7439-95-403/25/13 15:0050.0
Potassium, Dissolved 2830 ug/L 1 03/27/13 12:03 7440-09-703/25/13 15:00500
Sodium, Dissolved 63600 ug/L 1 03/27/13 12:03 7440-23-503/25/13 15:00500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/27/13 17:00 83-32-903/25/13 00:000.10
Acenaphthylene ND ug/L 1 03/27/13 17:00 208-96-803/25/13 00:000.10
Anthracene ND ug/L 1 03/27/13 17:00 120-12-703/25/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/27/13 17:00 56-55-303/25/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/27/13 17:00 50-32-803/25/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/27/13 17:00 205-99-203/25/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/27/13 17:00 191-24-203/25/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/27/13 17:00 207-08-903/25/13 00:000.10
Chrysene ND ug/L 1 03/27/13 17:00 218-01-903/25/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/27/13 17:00 53-70-303/25/13 00:000.10
Fluoranthene ND ug/L 1 03/27/13 17:00 206-44-003/25/13 00:000.10
Fluorene ND ug/L 1 03/27/13 17:00 86-73-703/25/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/27/13 17:00 193-39-503/25/13 00:000.10
Naphthalene ND ug/L 1 03/27/13 17:00 91-20-303/25/13 00:000.50
Phenanthrene ND ug/L 1 03/27/13 17:00 85-01-803/25/13 00:000.50
Pyrene ND ug/L 1 03/27/13 17:00 129-00-003/25/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 60 % 1 03/27/13 17:00 321-60-803/25/13 00:0040-120
Terphenyl-d14 (S) 80 % 1 03/27/13 17:00 1718-51-003/25/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/25/13 21:43 71-43-21.0
Ethylbenzene ND ug/L 1 03/25/13 21:43 100-41-41.0
Toluene ND ug/L 1 03/25/13 21:43 108-88-31.0
Xylene (Total) ND ug/L 1 03/25/13 21:43 1330-20-73.0
Surrogates
Toluene-d8 (S) 94 % 1 03/25/13 21:43 2037-26-580-120
4-Bromofluorobenzene (S) 97 % 1 03/25/13 21:43 460-00-480-120
1,2-Dichloroethane-d4 (S) 106 % 1 03/25/13 21:43 17060-07-080-120
Preservation pH 1.0 1 03/25/13 21:430.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

Sample: CL1-MW3-130321 Lab ID: 60140981003 Collected: 03/21/13 12:57 Received: 03/22/13 08:35 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 389 mg/L 1 03/26/13 09:5020.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/26/13 09:5020.0
Alkalinity, Total as CaCO3 389 mg/L 1 03/26/13 09:5020.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1130 umhos/cm 1 03/25/13 15:101.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.7 Std. Units 1 03/26/13 15:30 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/26/13 02:37 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/27/13 12:29 24959-67-91.0
Chloride 35.3 mg/L 5 03/27/13 14:17 16887-00-65.0
Sulfate 189 mg/L 20 03/27/13 14:33 14808-79-820.0

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 14.8 mg/L 5 03/22/13 11:490.50
Nitrogen, Nitrite ND mg/L 5 03/22/13 11:490.50
Nitrogen, NO2 plus NO3 14.9 mg/L 5 03/22/13 11:490.50
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/17008
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1397820

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Matrix: Water

Analyzed

Ethane ug/L ND 6.2 03/26/13 11:56
Ethene ug/L ND 6.2 03/26/13 11:56
Methane ug/L ND 6.6 03/26/13 11:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1397821LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1397822

Ethane ug/L 104114 91 85-11598111 7 20
Ethene ug/L 97.1106 91 85-11598104 7 20
Methane ug/L 59.560.7 98 85-11510262.2 4 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141077001
1398188SAMPLE DUPLICATE:

Ethane ug/L ND 20ND
Ethene ug/L ND 20ND
Methane ug/L 13.3 5 2014.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141077009
1398273SAMPLE DUPLICATE:

Ethane ug/L ND 20ND
Ethene ug/L ND 20ND
Methane ug/L ND 20ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22005
EPA 3010

EPA 6010
6010 MET

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159240

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Matrix: Water

Analyzed

Strontium ug/L ND 10.0 03/27/13 13:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159241LABORATORY CONTROL SAMPLE:
LCSSpike

Strontium ug/L 10101000 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1159242MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140981002

1159243

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Strontium ug/L M6,R11000 104 75-1252526 163 2010001720 2770 27000
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22001
EPA 3010

EPA 6010
6010 MET Dissolved

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159222

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 03/27/13 11:46
Iron, Dissolved ug/L ND 50.0 03/27/13 11:46
Magnesium, Dissolved ug/L ND 50.0 03/27/13 11:46
Potassium, Dissolved ug/L ND 500 03/27/13 11:46
Sodium, Dissolved ug/L ND 500 03/27/13 11:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159223LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 964010000 96 80-120
Iron, Dissolved ug/L 974010000 97 80-120
Magnesium, Dissolved ug/L 1000010000 100 80-120
Potassium, Dissolved ug/L 928010000 93 80-120
Sodium, Dissolved ug/L 972010000 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1159224MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140981001

1159225

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L 10000 87 75-12591 0 201000088200 96900 97300
Iron, Dissolved ug/L 10000 97 75-12596 1 2010000ND 9730 9650
Magnesium, Dissolved ug/L 10000 92 75-12590 0 201000049000 58200 57900
Potassium, Dissolved ug/L 10000 102 75-125102 0 20100003940 14100 14100
Sodium, Dissolved ug/L 10000 100 75-125103 1 201000047700 57800 58000
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/52584
EPA 8260

EPA 8260
8260 MSV MO GRO Oxygenates

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159312

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 03/25/13 20:42
Ethylbenzene ug/L ND 1.0 03/25/13 20:42
Toluene ug/L ND 1.0 03/25/13 20:42
Xylene (Total) ug/L ND 3.0 03/25/13 20:42
1,2-Dichloroethane-d4 (S) % 101 80-120 03/25/13 20:42
4-Bromofluorobenzene (S) % 104 80-120 03/25/13 20:42
Toluene-d8 (S) % 94 80-120 03/25/13 20:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159313LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.120 101 73-122
Ethylbenzene ug/L 18.420 92 76-123
Toluene ug/L 19.020 95 76-122
Xylene (Total) ug/L 56.860 95 76-122
1,2-Dichloroethane-d4 (S) % 105 80-120
4-Bromofluorobenzene (S) % 93 80-120
Toluene-d8 (S) % 96 80-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/37675
EPA 3510C

EPA 8270C by SIM
8270 Water PAH by SIM MSSV

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159135

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Matrix: Water

Analyzed

Acenaphthene ug/L ND 0.10 03/27/13 14:05
Acenaphthylene ug/L ND 0.10 03/27/13 14:05
Anthracene ug/L ND 0.10 03/27/13 14:05
Benzo(a)anthracene ug/L ND 0.10 03/27/13 14:05
Benzo(a)pyrene ug/L ND 0.10 03/27/13 14:05
Benzo(b)fluoranthene ug/L ND 0.10 03/27/13 14:05
Benzo(g,h,i)perylene ug/L ND 0.10 03/27/13 14:05
Benzo(k)fluoranthene ug/L ND 0.10 03/27/13 14:05
Chrysene ug/L ND 0.10 03/27/13 14:05
Dibenz(a,h)anthracene ug/L ND 0.10 03/27/13 14:05
Fluoranthene ug/L ND 0.10 03/27/13 14:05
Fluorene ug/L ND 0.10 03/27/13 14:05
Indeno(1,2,3-cd)pyrene ug/L ND 0.10 03/27/13 14:05
Naphthalene ug/L ND 0.50 03/27/13 14:05
Phenanthrene ug/L ND 0.50 03/27/13 14:05
Pyrene ug/L ND 0.10 03/27/13 14:05
2-Fluorobiphenyl (S) % 69 40-120 03/27/13 14:05
Terphenyl-d14 (S) % 98 43-122 03/27/13 14:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159136LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/L 7.410 74 43-120
Acenaphthylene ug/L 7.610 76 40-120
Anthracene ug/L 7.710 77 41-120
Benzo(a)anthracene ug/L 8.310 83 34-137
Benzo(a)pyrene ug/L 9.210 92 25-133
Benzo(b)fluoranthene ug/L 9.410 94 30-131
Benzo(g,h,i)perylene ug/L 9.810 98 10-141
Benzo(k)fluoranthene ug/L 10.710 107 16-138
Chrysene ug/L 8.110 81 34-120
Dibenz(a,h)anthracene ug/L 11.010 110 10-144
Fluoranthene ug/L 7.810 78 47-126
Fluorene ug/L 7.510 75 44-120
Indeno(1,2,3-cd)pyrene ug/L 11.010 110 10-141
Naphthalene ug/L 7.410 74 41-120
Phenanthrene ug/L 7.010 70 44-120
Pyrene ug/L 9.310 93 41-120
2-Fluorobiphenyl (S) % 67 40-120
Terphenyl-d14 (S) % 88 43-122
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40383
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159179

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L ND 20.0 03/26/13 09:26
Alkalinity, Total as CaCO3 mg/L ND 20.0 03/26/13 09:26
Alkalinity,Bicarbonate (CaCO3) mg/L ND 20.0 03/26/13 09:26

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159180LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 mg/L 506500 101 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140981002
1159183SAMPLE DUPLICATE:

Alkalinity, Carbonate (CaCO3) mg/L ND 10ND
Alkalinity, Total as CaCO3 mg/L 371 3 10359
Alkalinity,Bicarbonate (CaCO3) mg/L 371 3 10359

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141077006
1159184SAMPLE DUPLICATE:

Alkalinity, Carbonate (CaCO3) mg/L ND 10ND
Alkalinity, Total as CaCO3 mg/L 352 2 10346
Alkalinity,Bicarbonate (CaCO3) mg/L 352 2 10346
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40361
SM 2510B

SM 2510B
2510B Specific Conductance

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159043

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Matrix: Water

Analyzed

Specific Conductance umhos/cm ND 1.0 03/25/13 15:10

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140850001
1159044SAMPLE DUPLICATE:

Specific Conductance umhos/cm 1280 0 201280
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40363
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140850001
1159047SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.9 H60 57.9
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40384
SM 4500-S-2 D

SM 4500-S-2 D
4500S2D Sulfide, Total

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159189

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Matrix: Water

Analyzed

Sulfide, Total mg/L ND 0.050 03/26/13 02:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159190LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfide, Total mg/L 0.54.5 109 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1159191MATRIX SPIKE SAMPLE:
MSSpike

Result
60140850001

Sulfide, Total mg/L 0.40.5 81 75-125ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24012
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1160091

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Matrix: Water

Analyzed

Bromide mg/L ND 1.0 03/27/13 11:27
Chloride mg/L ND 1.0 03/27/13 11:27
Sulfate mg/L ND 1.0 03/27/13 11:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1160092LABORATORY CONTROL SAMPLE:
LCSSpike

Bromide mg/L 5.05 100 90-110
Chloride mg/L 5.05 99 90-110
Sulfate mg/L 5.15 102 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1159617MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140747001

1159618

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Bromide mg/L 50 97 75-11997 0 1050ND 51.1 51.0
Chloride mg/L 50 89 64-11888 1 1250ND 49.4 49.0
Sulfate mg/L 50 103 61-119100 1 105082.3 134 133
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23975
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite, Unpres.

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1158266

Associated Lab Samples: 60140981001, 60140981002, 60140981003

Matrix: Water

Analyzed

Nitrogen, Nitrate mg/L ND 0.10 03/22/13 11:35
Nitrogen, Nitrite mg/L ND 0.10 03/22/13 11:35
Nitrogen, NO2 plus NO3 mg/L ND 0.10 03/22/13 11:35

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1158267LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Nitrate mg/L 1.71.6 106 90-110
Nitrogen, Nitrite mg/L 0.39.4 98 90-110
Nitrogen, NO2 plus NO3 mg/L 2.12 105 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1158268MATRIX SPIKE SAMPLE:
MSSpike

Result
60140941001

Nitrogen, Nitrate mg/L 8.23.2 101 90-1105.0
Nitrogen, Nitrite mg/L 0.87.8 107 90-110ND
Nitrogen, NO2 plus NO3 mg/L 9.14 102 90-1105.0

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1158270MATRIX SPIKE SAMPLE:
MSSpike

Result
60140981002

Nitrogen, Nitrate mg/L 9.8 M13.2 82 90-1107.2
Nitrogen, Nitrite mg/L 0.85.8 99 90-110ND
Nitrogen, NO2 plus NO3 mg/L 10.7 M14 86 90-1107.3

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140990003
1158269SAMPLE DUPLICATE:

Nitrogen, Nitrate mg/L ND 15ND
Nitrogen, Nitrite mg/L ND 31ND
Nitrogen, NO2 plus NO3 mg/L ND 13ND
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QUALIFIERS

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Kansas CityPASI-K
Pace Analytical Services - MinneapolisPASI-M

BATCH QUALIFIERS

Batch: OEXT/37675
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: MSV/52584
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA recommended holding time.H6
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
RPD value was outside control limits.R1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60140981
O&G Wellsite Sampling

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60140981001 AIR/17008SGU-MW3-130321 RSK 175
60140981002 AIR/17008SGU-MW2-130321 RSK 175
60140981003 AIR/17008CL1-MW3-130321 RSK 175

60140981001 MPRP/22005 ICP/17570SGU-MW3-130321 EPA 3010 EPA 6010
60140981002 MPRP/22005 ICP/17570SGU-MW2-130321 EPA 3010 EPA 6010
60140981003 MPRP/22005 ICP/17570CL1-MW3-130321 EPA 3010 EPA 6010

60140981001 MPRP/22001 ICP/17568SGU-MW3-130321 EPA 3010 EPA 6010
60140981002 MPRP/22001 ICP/17568SGU-MW2-130321 EPA 3010 EPA 6010
60140981003 MPRP/22001 ICP/17568CL1-MW3-130321 EPA 3010 EPA 6010

60140981001 OEXT/37675 MSSV/11871SGU-MW3-130321 EPA 3510C EPA 8270C by SIM
60140981002 OEXT/37675 MSSV/11871SGU-MW2-130321 EPA 3510C EPA 8270C by SIM
60140981003 OEXT/37675 MSSV/11871CL1-MW3-130321 EPA 3510C EPA 8270C by SIM

60140981001 MSV/52584SGU-MW3-130321 EPA 8260
60140981002 MSV/52584SGU-MW2-130321 EPA 8260
60140981003 MSV/52584CL1-MW3-130321 EPA 8260

60140981001 WET/40383SGU-MW3-130321 SM 2320B
60140981002 WET/40383SGU-MW2-130321 SM 2320B
60140981003 WET/40383CL1-MW3-130321 SM 2320B

60140981001 WET/40361SGU-MW3-130321 SM 2510B
60140981002 WET/40361SGU-MW2-130321 SM 2510B
60140981003 WET/40361CL1-MW3-130321 SM 2510B

60140981001 WET/40363SGU-MW3-130321 SM 4500-H+B
60140981002 WET/40363SGU-MW2-130321 SM 4500-H+B
60140981003 WET/40363CL1-MW3-130321 SM 4500-H+B

60140981001 WET/40384SGU-MW3-130321 SM 4500-S-2 D
60140981002 WET/40384SGU-MW2-130321 SM 4500-S-2 D
60140981003 WET/40384CL1-MW3-130321 SM 4500-S-2 D

60140981001 WETA/24012SGU-MW3-130321 EPA 300.0
60140981002 WETA/24012SGU-MW2-130321 EPA 300.0
60140981003 WETA/24012CL1-MW3-130321 EPA 300.0

60140981001 WETA/23975SGU-MW3-130321 EPA 353.2
60140981002 WETA/23975SGU-MW2-130321 EPA 353.2
60140981003 WETA/23975CL1-MW3-130321 EPA 353.2
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March 29, 2013

LIMS USE: FR - JON ANSTEY
LIMS OBJECT ID: 60140684

60140684
Project:
Pace Project No.:

RE:

Jon Anstey
Terracon
10625 W. I-70 Frontage Rd N
Suite 3
Wheat Ridge, CO 80033

O&G WELLSITE SAMPLING

Dear Jon Anstey:
Enclosed are the analytical results for sample(s) received by the laboratory on March 19, 2013.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN00064
Illinois Certification #: 200011
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace

Montana Certification #: MT CERT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
North Dakota Certification #: R-036A
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097
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SAMPLE SUMMARY

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Lab ID Sample ID Matrix Date Collected Date Received

60140684001 SH1-MW3-130318 Water 03/18/13 12:09 03/19/13 08:30

60140684002 SH1-MW2-130318 Water 03/18/13 12:42 03/19/13 08:30

60140684003 SH1-MW1-130318 Water 03/18/13 13:17 03/19/13 08:30

60140684004 SH2-MW1-130318 Water 03/18/13 14:45 03/19/13 08:30

60140684005 SH2-MW2-130318 Water 03/18/13 15:35 03/19/13 08:30

60140684006 SH2-MW3-130318 Water 03/18/13 16:19 03/19/13 08:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60140684001 SH1-MW3-130318 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140684002 SH1-MW2-130318 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140684003 SH1-MW1-130318 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140684004 SH2-MW1-130318 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140684005 SH2-MW2-130318 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140684006 SH2-MW3-130318 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KTDS

EPA 6010 5 PASI-KTDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH1-MW3-130318 Lab ID: 60140684001 Collected: 03/18/13 12:09 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/21/13 16:38 74-84-06.2
Ethene ND ug/L 1 03/21/13 16:38 74-85-16.2
Methane ND ug/L 1 03/21/13 16:38 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 2830 ug/L 1 03/22/13 10:13 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 92800 ug/L 1 03/22/13 11:00 7440-70-2 M103/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 11:00 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 107000 ug/L 1 03/22/13 11:00 7439-95-4 M103/21/13 10:3050.0
Potassium, Dissolved 2260 ug/L 1 03/22/13 11:00 7440-09-703/21/13 10:30500
Sodium, Dissolved 115000 ug/L 1 03/22/13 11:00 7440-23-5 M103/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/28/13 15:15 83-32-9 H203/27/13 00:000.10
Acenaphthylene ND ug/L 1 03/28/13 15:15 208-96-8 H203/27/13 00:000.10
Anthracene ND ug/L 1 03/28/13 15:15 120-12-7 H203/27/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/28/13 15:15 56-55-3 H203/27/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/28/13 15:15 50-32-8 H203/27/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/28/13 15:15 205-99-2 H203/27/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/28/13 15:15 191-24-2 H203/27/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/28/13 15:15 207-08-9 H203/27/13 00:000.10
Chrysene ND ug/L 1 03/28/13 15:15 218-01-9 H203/27/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/28/13 15:15 53-70-3 H203/27/13 00:000.10
Fluoranthene ND ug/L 1 03/28/13 15:15 206-44-0 H203/27/13 00:000.10
Fluorene ND ug/L 1 03/28/13 15:15 86-73-7 H203/27/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/28/13 15:15 193-39-5 H203/27/13 00:000.10
Naphthalene ND ug/L 1 03/28/13 15:15 91-20-3 H203/27/13 00:000.50
Phenanthrene ND ug/L 1 03/28/13 15:15 85-01-8 H203/27/13 00:000.50
Pyrene ND ug/L 1 03/28/13 15:15 129-00-0 H203/27/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 62 % 1 03/28/13 15:15 321-60-803/27/13 00:0040-120
Terphenyl-d14 (S) 80 % 1 03/28/13 15:15 1718-51-003/27/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 01:45 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 01:45 100-41-41.0
Toluene ND ug/L 1 03/21/13 01:45 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 01:45 1330-20-73.0
Surrogates
Toluene-d8 (S) 114 % 1 03/21/13 01:45 2037-26-580-120
4-Bromofluorobenzene (S) 95 % 1 03/21/13 01:45 460-00-480-120
1,2-Dichloroethane-d4 (S) 93 % 1 03/21/13 01:45 17060-07-080-120
Preservation pH 7.0 1 03/21/13 01:450.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH1-MW3-130318 Lab ID: 60140684001 Collected: 03/18/13 12:09 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 349 mg/L 1 03/21/13 09:1720.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 09:1720.0
Alkalinity, Total as CaCO3 349 mg/L 1 03/21/13 09:1720.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1600 umhos/cm 1 03/19/13 17:101.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 1 03/19/13 15:30 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:47 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/20/13 17:28 24959-67-91.0
Chloride 36.6 mg/L 5 03/21/13 09:26 16887-00-65.0
Sulfate 452 mg/L 50 03/21/13 09:44 14808-79-850.0

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 5.7 mg/L 5 03/19/13 16:06 M10.50
Nitrogen, Nitrite ND mg/L 5 03/19/13 16:060.50
Nitrogen, NO2 plus NO3 5.8 mg/L 5 03/19/13 16:06 M10.50
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH1-MW2-130318 Lab ID: 60140684002 Collected: 03/18/13 12:42 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/21/13 16:59 74-84-06.2
Ethene ND ug/L 1 03/21/13 16:59 74-85-16.2
Methane 9.1 ug/L 1 03/21/13 16:59 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 3470 ug/L 1 03/22/13 10:15 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 101000 ug/L 1 03/22/13 11:05 7440-70-203/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 11:05 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 99700 ug/L 1 03/22/13 11:05 7439-95-403/21/13 10:3050.0
Potassium, Dissolved 3060 ug/L 1 03/22/13 11:05 7440-09-703/21/13 10:30500
Sodium, Dissolved 117000 ug/L 1 03/22/13 11:05 7440-23-503/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/28/13 15:37 83-32-9 H203/27/13 00:000.10
Acenaphthylene ND ug/L 1 03/28/13 15:37 208-96-8 H203/27/13 00:000.10
Anthracene ND ug/L 1 03/28/13 15:37 120-12-7 H203/27/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/28/13 15:37 56-55-3 H203/27/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/28/13 15:37 50-32-8 H203/27/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/28/13 15:37 205-99-2 H203/27/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/28/13 15:37 191-24-2 H203/27/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/28/13 15:37 207-08-9 H203/27/13 00:000.10
Chrysene ND ug/L 1 03/28/13 15:37 218-01-9 H203/27/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/28/13 15:37 53-70-3 H203/27/13 00:000.10
Fluoranthene ND ug/L 1 03/28/13 15:37 206-44-0 H203/27/13 00:000.10
Fluorene ND ug/L 1 03/28/13 15:37 86-73-7 H203/27/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/28/13 15:37 193-39-5 H203/27/13 00:000.10
Naphthalene ND ug/L 1 03/28/13 15:37 91-20-3 H203/27/13 00:000.50
Phenanthrene ND ug/L 1 03/28/13 15:37 85-01-8 H203/27/13 00:000.50
Pyrene ND ug/L 1 03/28/13 15:37 129-00-0 H203/27/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 55 % 1 03/28/13 15:37 321-60-803/27/13 00:0040-120
Terphenyl-d14 (S) 84 % 1 03/28/13 15:37 1718-51-003/27/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 02:00 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 02:00 100-41-41.0
Toluene ND ug/L 1 03/21/13 02:00 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 02:00 1330-20-73.0
Surrogates
Toluene-d8 (S) 109 % 1 03/21/13 02:00 2037-26-580-120
4-Bromofluorobenzene (S) 97 % 1 03/21/13 02:00 460-00-480-120
1,2-Dichloroethane-d4 (S) 96 % 1 03/21/13 02:00 17060-07-080-120
Preservation pH 7.0 1 03/21/13 02:000.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH1-MW2-130318 Lab ID: 60140684002 Collected: 03/18/13 12:42 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 365 mg/L 1 03/21/13 09:2720.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 09:2720.0
Alkalinity, Total as CaCO3 365 mg/L 1 03/21/13 09:2720.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1570 umhos/cm 1 03/19/13 17:101.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 1 03/19/13 15:30 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:47 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/20/13 18:21 24959-67-91.0
Chloride 37.5 mg/L 5 03/21/13 16:52 16887-00-65.0
Sulfate 431 mg/L 50 03/21/13 17:10 14808-79-850.0

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 7.9 mg/L 5 03/19/13 16:080.50
Nitrogen, Nitrite ND mg/L 5 03/19/13 16:080.50
Nitrogen, NO2 plus NO3 8.0 mg/L 5 03/19/13 16:080.50
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH1-MW1-130318 Lab ID: 60140684003 Collected: 03/18/13 13:17 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/21/13 17:20 74-84-06.2
Ethene ND ug/L 1 03/21/13 17:20 74-85-16.2
Methane ND ug/L 1 03/21/13 17:20 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 5910 ug/L 1 03/22/13 10:17 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 92100 ug/L 1 03/22/13 11:07 7440-70-203/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 11:07 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 110000 ug/L 1 03/22/13 11:07 7439-95-403/21/13 10:3050.0
Potassium, Dissolved 2570 ug/L 1 03/22/13 11:07 7440-09-703/21/13 10:30500
Sodium, Dissolved 118000 ug/L 1 03/22/13 11:07 7440-23-503/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/28/13 15:59 83-32-9 H203/27/13 00:000.10
Acenaphthylene ND ug/L 1 03/28/13 15:59 208-96-8 H203/27/13 00:000.10
Anthracene ND ug/L 1 03/28/13 15:59 120-12-7 H203/27/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/28/13 15:59 56-55-3 H203/27/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/28/13 15:59 50-32-8 H203/27/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/28/13 15:59 205-99-2 H203/27/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/28/13 15:59 191-24-2 H203/27/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/28/13 15:59 207-08-9 H203/27/13 00:000.10
Chrysene ND ug/L 1 03/28/13 15:59 218-01-9 H203/27/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/28/13 15:59 53-70-3 H203/27/13 00:000.10
Fluoranthene ND ug/L 1 03/28/13 15:59 206-44-0 H203/27/13 00:000.10
Fluorene ND ug/L 1 03/28/13 15:59 86-73-7 H203/27/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/28/13 15:59 193-39-5 H203/27/13 00:000.10
Naphthalene ND ug/L 1 03/28/13 15:59 91-20-3 H203/27/13 00:000.50
Phenanthrene ND ug/L 1 03/28/13 15:59 85-01-8 H203/27/13 00:000.50
Pyrene ND ug/L 1 03/28/13 15:59 129-00-0 H203/27/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 75 % 1 03/28/13 15:59 321-60-803/27/13 00:0040-120
Terphenyl-d14 (S) 88 % 1 03/28/13 15:59 1718-51-003/27/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 02:15 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 02:15 100-41-41.0
Toluene ND ug/L 1 03/21/13 02:15 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 02:15 1330-20-73.0
Surrogates
Toluene-d8 (S) 110 % 1 03/21/13 02:15 2037-26-580-120
4-Bromofluorobenzene (S) 99 % 1 03/21/13 02:15 460-00-480-120
1,2-Dichloroethane-d4 (S) 92 % 1 03/21/13 02:15 17060-07-080-120
Preservation pH 7.0 1 03/21/13 02:150.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH1-MW1-130318 Lab ID: 60140684003 Collected: 03/18/13 13:17 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 345 mg/L 1 03/21/13 09:3120.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 09:3120.0
Alkalinity, Total as CaCO3 345 mg/L 1 03/21/13 09:3120.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1590 umhos/cm 1 03/19/13 17:101.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 1 03/19/13 15:30 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:48 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/20/13 18:39 24959-67-91.0
Chloride 37.5 mg/L 5 03/21/13 13:52 16887-00-65.0
Sulfate 486 mg/L 50 03/21/13 14:49 14808-79-850.0

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 8.3 mg/L 5 03/19/13 16:100.50
Nitrogen, Nitrite ND mg/L 5 03/19/13 16:100.50
Nitrogen, NO2 plus NO3 8.4 mg/L 5 03/19/13 16:100.50
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH2-MW1-130318 Lab ID: 60140684004 Collected: 03/18/13 14:45 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/21/13 17:31 74-84-06.2
Ethene ND ug/L 1 03/21/13 17:31 74-85-16.2
Methane ND ug/L 1 03/21/13 17:31 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 3440 ug/L 1 03/22/13 10:19 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 189000 ug/L 1 03/22/13 11:09 7440-70-203/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 11:09 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 121000 ug/L 1 03/22/13 11:09 7439-95-403/21/13 10:3050.0
Potassium, Dissolved 3860 ug/L 1 03/22/13 11:09 7440-09-703/21/13 10:30500
Sodium, Dissolved 102000 ug/L 1 03/22/13 11:09 7440-23-503/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/28/13 16:21 83-32-9 H203/27/13 00:000.10
Acenaphthylene ND ug/L 1 03/28/13 16:21 208-96-8 H203/27/13 00:000.10
Anthracene ND ug/L 1 03/28/13 16:21 120-12-7 H203/27/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/28/13 16:21 56-55-3 H203/27/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/28/13 16:21 50-32-8 H203/27/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/28/13 16:21 205-99-2 H203/27/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/28/13 16:21 191-24-2 H203/27/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/28/13 16:21 207-08-9 H203/27/13 00:000.10
Chrysene ND ug/L 1 03/28/13 16:21 218-01-9 H203/27/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/28/13 16:21 53-70-3 H203/27/13 00:000.10
Fluoranthene ND ug/L 1 03/28/13 16:21 206-44-0 H203/27/13 00:000.10
Fluorene ND ug/L 1 03/28/13 16:21 86-73-7 H203/27/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/28/13 16:21 193-39-5 H203/27/13 00:000.10
Naphthalene ND ug/L 1 03/28/13 16:21 91-20-3 H203/27/13 00:000.50
Phenanthrene ND ug/L 1 03/28/13 16:21 85-01-8 H203/27/13 00:000.50
Pyrene ND ug/L 1 03/28/13 16:21 129-00-0 H203/27/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 62 % 1 03/28/13 16:21 321-60-803/27/13 00:0040-120
Terphenyl-d14 (S) 84 % 1 03/28/13 16:21 1718-51-003/27/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 02:31 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 02:31 100-41-41.0
Toluene ND ug/L 1 03/21/13 02:31 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 02:31 1330-20-73.0
Surrogates
Toluene-d8 (S) 113 % 1 03/21/13 02:31 2037-26-580-120
4-Bromofluorobenzene (S) 96 % 1 03/21/13 02:31 460-00-480-120
1,2-Dichloroethane-d4 (S) 93 % 1 03/21/13 02:31 17060-07-080-120
Preservation pH 7.0 1 03/21/13 02:310.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH2-MW1-130318 Lab ID: 60140684004 Collected: 03/18/13 14:45 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 345 mg/L 1 03/21/13 09:3720.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 09:3720.0
Alkalinity, Total as CaCO3 345 mg/L 1 03/21/13 09:3720.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1940 umhos/cm 1 03/19/13 17:101.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 1 03/19/13 15:30 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:49 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/20/13 18:57 24959-67-91.0
Chloride 40.2 mg/L 5 03/21/13 15:06 16887-00-65.0
Sulfate 799 mg/L 50 03/21/13 15:24 14808-79-850.0

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 11.4 mg/L 5 03/19/13 16:110.50
Nitrogen, Nitrite 0.63 mg/L 5 03/19/13 16:110.50
Nitrogen, NO2 plus NO3 12.0 mg/L 5 03/19/13 16:110.50
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH2-MW2-130318 Lab ID: 60140684005 Collected: 03/18/13 15:35 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/21/13 17:42 74-84-06.2
Ethene ND ug/L 1 03/21/13 17:42 74-85-16.2
Methane ND ug/L 1 03/21/13 17:42 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 3870 ug/L 1 03/22/13 10:21 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 225000 ug/L 1 03/22/13 11:11 7440-70-203/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 11:11 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 121000 ug/L 1 03/22/13 11:11 7439-95-403/21/13 10:3050.0
Potassium, Dissolved 5720 ug/L 1 03/22/13 11:11 7440-09-703/21/13 10:30500
Sodium, Dissolved 111000 ug/L 1 03/22/13 11:11 7440-23-503/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/28/13 16:42 83-32-9 H203/27/13 00:000.10
Acenaphthylene ND ug/L 1 03/28/13 16:42 208-96-8 H203/27/13 00:000.10
Anthracene ND ug/L 1 03/28/13 16:42 120-12-7 H203/27/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/28/13 16:42 56-55-3 H203/27/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/28/13 16:42 50-32-8 H203/27/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/28/13 16:42 205-99-2 H203/27/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/28/13 16:42 191-24-2 H203/27/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/28/13 16:42 207-08-9 H203/27/13 00:000.10
Chrysene ND ug/L 1 03/28/13 16:42 218-01-9 H203/27/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/28/13 16:42 53-70-3 H203/27/13 00:000.10
Fluoranthene ND ug/L 1 03/28/13 16:42 206-44-0 H203/27/13 00:000.10
Fluorene ND ug/L 1 03/28/13 16:42 86-73-7 H203/27/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/28/13 16:42 193-39-5 H203/27/13 00:000.10
Naphthalene ND ug/L 1 03/28/13 16:42 91-20-3 H203/27/13 00:000.50
Phenanthrene ND ug/L 1 03/28/13 16:42 85-01-8 H203/27/13 00:000.50
Pyrene ND ug/L 1 03/28/13 16:42 129-00-0 H203/27/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 65 % 1 03/28/13 16:42 321-60-803/27/13 00:0040-120
Terphenyl-d14 (S) 84 % 1 03/28/13 16:42 1718-51-003/27/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 02:46 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 02:46 100-41-41.0
Toluene ND ug/L 1 03/21/13 02:46 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 02:46 1330-20-73.0
Surrogates
Toluene-d8 (S) 117 % 1 03/21/13 02:46 2037-26-580-120
4-Bromofluorobenzene (S) 97 % 1 03/21/13 02:46 460-00-480-120
1,2-Dichloroethane-d4 (S) 98 % 1 03/21/13 02:46 17060-07-080-120
Preservation pH 7.0 1 03/21/13 02:460.10
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH2-MW2-130318 Lab ID: 60140684005 Collected: 03/18/13 15:35 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 315 mg/L 1 03/21/13 09:4220.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 09:4220.0
Alkalinity, Total as CaCO3 315 mg/L 1 03/21/13 09:4220.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 2060 umhos/cm 1 03/19/13 17:101.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 1 03/19/13 15:30 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:50 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/20/13 19:14 24959-67-91.0
Chloride 43.8 mg/L 5 03/21/13 15:41 16887-00-65.0
Sulfate 824 mg/L 100 03/21/13 15:59 14808-79-8100

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 13.6 mg/L 5 03/19/13 16:120.50
Nitrogen, Nitrite ND mg/L 5 03/19/13 16:120.50
Nitrogen, NO2 plus NO3 13.8 mg/L 5 03/19/13 16:120.50
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH2-MW3-130318 Lab ID: 60140684006 Collected: 03/18/13 16:19 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 1 03/21/13 17:53 74-84-06.2
Ethene ND ug/L 1 03/21/13 17:53 74-85-16.2
Methane ND ug/L 1 03/21/13 17:53 74-82-86.6

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 4520 ug/L 1 03/22/13 10:23 7440-24-603/20/13 15:0010.0

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 220000 ug/L 1 03/22/13 11:13 7440-70-203/21/13 10:30100
Iron, Dissolved ND ug/L 1 03/22/13 11:13 7439-89-603/21/13 10:3050.0
Magnesium, Dissolved 115000 ug/L 1 03/22/13 11:13 7439-95-403/21/13 10:3050.0
Potassium, Dissolved 4690 ug/L 1 03/22/13 11:13 7440-09-703/21/13 10:30500
Sodium, Dissolved 104000 ug/L 1 03/22/13 11:13 7440-23-503/21/13 10:30500

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 1 03/28/13 17:04 83-32-9 H203/27/13 00:000.10
Acenaphthylene ND ug/L 1 03/28/13 17:04 208-96-8 H203/27/13 00:000.10
Anthracene ND ug/L 1 03/28/13 17:04 120-12-7 H203/27/13 00:000.10
Benzo(a)anthracene ND ug/L 1 03/28/13 17:04 56-55-3 H203/27/13 00:000.10
Benzo(a)pyrene ND ug/L 1 03/28/13 17:04 50-32-8 H203/27/13 00:000.10
Benzo(b)fluoranthene ND ug/L 1 03/28/13 17:04 205-99-2 H203/27/13 00:000.10
Benzo(g,h,i)perylene ND ug/L 1 03/28/13 17:04 191-24-2 H203/27/13 00:000.10
Benzo(k)fluoranthene ND ug/L 1 03/28/13 17:04 207-08-9 H203/27/13 00:000.10
Chrysene ND ug/L 1 03/28/13 17:04 218-01-9 H203/27/13 00:000.10
Dibenz(a,h)anthracene ND ug/L 1 03/28/13 17:04 53-70-3 H203/27/13 00:000.10
Fluoranthene ND ug/L 1 03/28/13 17:04 206-44-0 H203/27/13 00:000.10
Fluorene ND ug/L 1 03/28/13 17:04 86-73-7 H203/27/13 00:000.10
Indeno(1,2,3-cd)pyrene ND ug/L 1 03/28/13 17:04 193-39-5 H203/27/13 00:000.10
Naphthalene ND ug/L 1 03/28/13 17:04 91-20-3 H203/27/13 00:000.50
Phenanthrene ND ug/L 1 03/28/13 17:04 85-01-8 H203/27/13 00:000.50
Pyrene ND ug/L 1 03/28/13 17:04 129-00-0 H203/27/13 00:000.10
Surrogates
2-Fluorobiphenyl (S) 65 % 1 03/28/13 17:04 321-60-803/27/13 00:0040-120
Terphenyl-d14 (S) 84 % 1 03/28/13 17:04 1718-51-003/27/13 00:0043-122

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 1 03/21/13 03:02 71-43-21.0
Ethylbenzene ND ug/L 1 03/21/13 03:02 100-41-41.0
Toluene ND ug/L 1 03/21/13 03:02 108-88-31.0
Xylene (Total) ND ug/L 1 03/21/13 03:02 1330-20-73.0
Surrogates
Toluene-d8 (S) 108 % 1 03/21/13 03:02 2037-26-580-120
4-Bromofluorobenzene (S) 101 % 1 03/21/13 03:02 460-00-480-120
1,2-Dichloroethane-d4 (S) 94 % 1 03/21/13 03:02 17060-07-080-120
Preservation pH 7.0 1 03/21/13 03:020.10
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Sample: SH2-MW3-130318 Lab ID: 60140684006 Collected: 03/18/13 16:19 Received: 03/19/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 324 mg/L 1 03/21/13 09:4720.0
Alkalinity, Carbonate (CaCO3) ND mg/L 1 03/21/13 09:4720.0
Alkalinity, Total as CaCO3 324 mg/L 1 03/21/13 09:4720.0

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 2080 umhos/cm 1 03/19/13 17:101.0

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 1 03/19/13 15:30 H60.10

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 1 03/20/13 13:51 18496-25-80.050

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 1 03/20/13 19:32 24959-67-91.0
Chloride 44.8 mg/L 5 03/21/13 16:17 16887-00-65.0
Sulfate 847 mg/L 100 03/21/13 16:34 14808-79-8100

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 13.0 mg/L 5 03/19/13 16:130.50
Nitrogen, Nitrite ND mg/L 5 03/19/13 16:130.50
Nitrogen, NO2 plus NO3 13.1 mg/L 5 03/19/13 16:130.50
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/16988
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1396000

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Ethane ug/L ND 6.2 03/21/13 16:27
Ethene ug/L ND 6.2 03/21/13 16:27
Methane ug/L ND 6.6 03/21/13 16:27

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1396001LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1396002

Ethane ug/L 113114 99 85-11598112 .9 20
Ethene ug/L 105106 99 85-11598104 1 20
Methane ug/L 61.860.7 102 85-11510161.1 1 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140684002
1396003SAMPLE DUPLICATE:

Ethane ug/L ND 20ND
Ethene ug/L ND 20ND
Methane ug/L 10.2 12 209.1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21941
EPA 3010

EPA 6010
6010 MET

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156781

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Strontium ug/L ND 10.0 03/22/13 10:09

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156782LABORATORY CONTROL SAMPLE:
LCSSpike

Strontium ug/L 10101000 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1156783MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140747001

1156784

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Strontium ug/L 1000 104 75-12597 5 201000314 1350 1290
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21949
EPA 3010

EPA 6010
6010 MET Dissolved

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157214

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 03/22/13 10:56
Iron, Dissolved ug/L ND 50.0 03/22/13 10:56
Magnesium, Dissolved ug/L ND 50.0 03/22/13 10:56
Potassium, Dissolved ug/L ND 500 03/22/13 10:56
Sodium, Dissolved ug/L ND 500 03/22/13 10:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157215LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 981010000 98 80-120
Iron, Dissolved ug/L 981010000 98 80-120
Magnesium, Dissolved ug/L 1010010000 101 80-120
Potassium, Dissolved ug/L 974010000 97 80-120
Sodium, Dissolved ug/L 994010000 99 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1157216MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140684001

1157217

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 52 75-12557 1 201000092800 98000 98600
Iron, Dissolved ug/L 10000 97 75-12596 1 2010000ND 9740 9660
Magnesium, Dissolved ug/L M110000 52 75-12561 1 2010000107000 113000 114000
Potassium, Dissolved ug/L 10000 101 75-125102 0 20100002260 12400 12400
Sodium, Dissolved ug/L M110000 45 75-12549 0 2010000115000 120000 120000
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/52498
EPA 8260

EPA 8260
8260 MSV MO GRO Oxygenates

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156927

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 03/21/13 00:58
Ethylbenzene ug/L ND 1.0 03/21/13 00:58
Toluene ug/L ND 1.0 03/21/13 00:58
Xylene (Total) ug/L ND 3.0 03/21/13 00:58
1,2-Dichloroethane-d4 (S) % 98 80-120 03/21/13 00:58
4-Bromofluorobenzene (S) % 104 80-120 03/21/13 00:58
Toluene-d8 (S) % 107 80-120 03/21/13 00:58

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156928LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.420 102 73-122
Ethylbenzene ug/L 22.820 114 76-123
Toluene ug/L 22.620 113 76-122
Xylene (Total) ug/L 70.360 117 76-122
1,2-Dichloroethane-d4 (S) % 92 80-120
4-Bromofluorobenzene (S) % 97 80-120
Toluene-d8 (S) % 106 80-120
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/37704
EPA 3510C

EPA 8270C by SIM
8270 Water PAH by SIM MSSV

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159797

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Acenaphthene ug/L ND 0.10 03/28/13 14:31
Acenaphthylene ug/L ND 0.10 03/28/13 14:31
Anthracene ug/L ND 0.10 03/28/13 14:31
Benzo(a)anthracene ug/L ND 0.10 03/28/13 14:31
Benzo(a)pyrene ug/L ND 0.10 03/28/13 14:31
Benzo(b)fluoranthene ug/L ND 0.10 03/28/13 14:31
Benzo(g,h,i)perylene ug/L ND 0.10 03/28/13 14:31
Benzo(k)fluoranthene ug/L ND 0.10 03/28/13 14:31
Chrysene ug/L ND 0.10 03/28/13 14:31
Dibenz(a,h)anthracene ug/L ND 0.10 03/28/13 14:31
Fluoranthene ug/L ND 0.10 03/28/13 14:31
Fluorene ug/L ND 0.10 03/28/13 14:31
Indeno(1,2,3-cd)pyrene ug/L ND 0.10 03/28/13 14:31
Naphthalene ug/L ND 0.50 03/28/13 14:31
Phenanthrene ug/L ND 0.50 03/28/13 14:31
Pyrene ug/L ND 0.10 03/28/13 14:31
2-Fluorobiphenyl (S) % 60 40-120 03/28/13 14:31
Terphenyl-d14 (S) % 72 43-122 03/28/13 14:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159798LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/L 7.310 73 43-120
Acenaphthylene ug/L 7.610 76 40-120
Anthracene ug/L 8.010 80 41-120
Benzo(a)anthracene ug/L 7.810 78 34-137
Benzo(a)pyrene ug/L 8.410 84 25-133
Benzo(b)fluoranthene ug/L 7.510 75 30-131
Benzo(g,h,i)perylene ug/L 8.010 80 10-141
Benzo(k)fluoranthene ug/L 7.210 72 16-138
Chrysene ug/L 6.910 69 34-120
Dibenz(a,h)anthracene ug/L 8.010 80 10-144
Fluoranthene ug/L 7.710 77 47-126
Fluorene ug/L 7.610 76 44-120
Indeno(1,2,3-cd)pyrene ug/L 7.310 73 10-141
Naphthalene ug/L 6.810 68 41-120
Phenanthrene ug/L 7.110 71 44-120
Pyrene ug/L 8.010 80 41-120
2-Fluorobiphenyl (S) % 66 40-120
Terphenyl-d14 (S) % 72 43-122
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40308
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156990

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L ND 20.0 03/21/13 09:12
Alkalinity, Total as CaCO3 mg/L ND 20.0 03/21/13 09:12
Alkalinity,Bicarbonate (CaCO3) mg/L ND 20.0 03/21/13 09:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156991LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 mg/L 478500 96 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140684001
1156992SAMPLE DUPLICATE:

Alkalinity, Carbonate (CaCO3) mg/L ND 10ND
Alkalinity, Total as CaCO3 mg/L 355 2 10349
Alkalinity,Bicarbonate (CaCO3) mg/L 355 2 10349

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140753004
1156993SAMPLE DUPLICATE:

Alkalinity, Carbonate (CaCO3) mg/L ND 10ND
Alkalinity, Total as CaCO3 mg/L 311 0 10311
Alkalinity,Bicarbonate (CaCO3) mg/L 311 0 10311
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40275
SM 2510B

SM 2510B
2510B Specific Conductance

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156163

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Specific Conductance umhos/cm ND 1.0 03/19/13 17:10

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140381003
1156164SAMPLE DUPLICATE:

Specific Conductance umhos/cm 5090 1 205120

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140684003
1156165SAMPLE DUPLICATE:

Specific Conductance umhos/cm 1590 0 201590
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40267
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140587002
1155980SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.3 H61 57.4

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 03/29/2013 01:55 PM Page 25 of 31

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 25 of 33



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40293
SM 4500-S-2 D

SM 4500-S-2 D
4500S2D Sulfide, Total

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156680

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Sulfide, Total mg/L ND 0.050 03/20/13 13:29

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156681LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfide, Total mg/L 0.49.5 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1156682MATRIX SPIKE SAMPLE:
MSSpike

Result
60140509021

Sulfide, Total mg/L 0.50.5 98 75-125ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23941
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156803

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Bromide mg/L ND 1.0 03/20/13 13:52

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157030

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Chloride mg/L ND 1.0 03/21/13 13:16
Sulfate mg/L ND 1.0 03/21/13 13:16

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156804LABORATORY CONTROL SAMPLE:
LCSSpike

Bromide mg/L 5.15 101 90-110

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157031LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.85 97 90-110
Sulfate mg/L 4.95 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1156805MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140601005

1156806

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Bromide mg/L 5 95 75-11999 3 105ND 5.0 5.2
Chloride mg/L 5 88 64-11891 3 125ND 4.9 5.1
Sulfate mg/L 5 91 61-11994 4 105ND 5.0 5.2

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1156807MATRIX SPIKE SAMPLE:
MSSpike

Result
60140275007

Bromide mg/L 502500 93 75-119ND
Chloride mg/L 1470500 88 64-1181030
Sulfate mg/L 580500 88 61-119138

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Date: 03/29/2013 01:55 PM Page 27 of 31

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 27 of 33



#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23920
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite, Unpres.

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1156078

Associated Lab Samples: 60140684001, 60140684002, 60140684003, 60140684004, 60140684005, 60140684006

Matrix: Water

Analyzed

Nitrogen, Nitrate mg/L ND 0.10 03/19/13 15:49
Nitrogen, Nitrite mg/L ND 0.10 03/19/13 15:49
Nitrogen, NO2 plus NO3 mg/L ND 0.10 03/19/13 15:49

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1156079LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Nitrate mg/L 1.61.6 102 90-110
Nitrogen, Nitrite mg/L 0.37.4 92 90-110
Nitrogen, NO2 plus NO3 mg/L 2.02 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1156080MATRIX SPIKE SAMPLE:
MSSpike

Result
60140684001

Nitrogen, Nitrate mg/L 15.5 M18 123 90-1105.7
Nitrogen, Nitrite mg/L 1.92 91 90-110ND
Nitrogen, NO2 plus NO3 mg/L 17.4 M110 117 90-1105.8

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140665001
1156081SAMPLE DUPLICATE:

Nitrogen, Nitrate mg/L 0.16 D656 150.28
Nitrogen, Nitrite mg/L ND 31ND
Nitrogen, NO2 plus NO3 mg/L 0.18 D650 130.31
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QUALIFIERS

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Kansas CityPASI-K
Pace Analytical Services - MinneapolisPASI-M

BATCH QUALIFIERS

Batch: MSV/52498
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: OEXT/37704
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

The relative percent difference (RPD) between the sample and sample duplicate exceeded laboratory control limits.D6
Extraction or preparation conducted outside EPA method holding time.H2
Analysis initiated outside of the 15 minute EPA recommended holding time.H6
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60140684001 AIR/16988SH1-MW3-130318 RSK 175
60140684002 AIR/16988SH1-MW2-130318 RSK 175
60140684003 AIR/16988SH1-MW1-130318 RSK 175
60140684004 AIR/16988SH2-MW1-130318 RSK 175
60140684005 AIR/16988SH2-MW2-130318 RSK 175
60140684006 AIR/16988SH2-MW3-130318 RSK 175

60140684001 MPRP/21941 ICP/17539SH1-MW3-130318 EPA 3010 EPA 6010
60140684002 MPRP/21941 ICP/17539SH1-MW2-130318 EPA 3010 EPA 6010
60140684003 MPRP/21941 ICP/17539SH1-MW1-130318 EPA 3010 EPA 6010
60140684004 MPRP/21941 ICP/17539SH2-MW1-130318 EPA 3010 EPA 6010
60140684005 MPRP/21941 ICP/17539SH2-MW2-130318 EPA 3010 EPA 6010
60140684006 MPRP/21941 ICP/17539SH2-MW3-130318 EPA 3010 EPA 6010

60140684001 MPRP/21949 ICP/17542SH1-MW3-130318 EPA 3010 EPA 6010
60140684002 MPRP/21949 ICP/17542SH1-MW2-130318 EPA 3010 EPA 6010
60140684003 MPRP/21949 ICP/17542SH1-MW1-130318 EPA 3010 EPA 6010
60140684004 MPRP/21949 ICP/17542SH2-MW1-130318 EPA 3010 EPA 6010
60140684005 MPRP/21949 ICP/17542SH2-MW2-130318 EPA 3010 EPA 6010
60140684006 MPRP/21949 ICP/17542SH2-MW3-130318 EPA 3010 EPA 6010

60140684001 OEXT/37704 MSSV/11881SH1-MW3-130318 EPA 3510C EPA 8270C by SIM
60140684002 OEXT/37704 MSSV/11881SH1-MW2-130318 EPA 3510C EPA 8270C by SIM
60140684003 OEXT/37704 MSSV/11881SH1-MW1-130318 EPA 3510C EPA 8270C by SIM
60140684004 OEXT/37704 MSSV/11881SH2-MW1-130318 EPA 3510C EPA 8270C by SIM
60140684005 OEXT/37704 MSSV/11881SH2-MW2-130318 EPA 3510C EPA 8270C by SIM
60140684006 OEXT/37704 MSSV/11881SH2-MW3-130318 EPA 3510C EPA 8270C by SIM

60140684001 MSV/52498SH1-MW3-130318 EPA 8260
60140684002 MSV/52498SH1-MW2-130318 EPA 8260
60140684003 MSV/52498SH1-MW1-130318 EPA 8260
60140684004 MSV/52498SH2-MW1-130318 EPA 8260
60140684005 MSV/52498SH2-MW2-130318 EPA 8260
60140684006 MSV/52498SH2-MW3-130318 EPA 8260

60140684001 WET/40308SH1-MW3-130318 SM 2320B
60140684002 WET/40308SH1-MW2-130318 SM 2320B
60140684003 WET/40308SH1-MW1-130318 SM 2320B
60140684004 WET/40308SH2-MW1-130318 SM 2320B
60140684005 WET/40308SH2-MW2-130318 SM 2320B
60140684006 WET/40308SH2-MW3-130318 SM 2320B

60140684001 WET/40275SH1-MW3-130318 SM 2510B
60140684002 WET/40275SH1-MW2-130318 SM 2510B
60140684003 WET/40275SH1-MW1-130318 SM 2510B
60140684004 WET/40275SH2-MW1-130318 SM 2510B
60140684005 WET/40275SH2-MW2-130318 SM 2510B
60140684006 WET/40275SH2-MW3-130318 SM 2510B

60140684001 WET/40267SH1-MW3-130318 SM 4500-H+B
60140684002 WET/40267SH1-MW2-130318 SM 4500-H+B
60140684003 WET/40267SH1-MW1-130318 SM 4500-H+B
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60140684
O&G WELLSITE SAMPLING

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60140684004 WET/40267SH2-MW1-130318 SM 4500-H+B
60140684005 WET/40267SH2-MW2-130318 SM 4500-H+B
60140684006 WET/40267SH2-MW3-130318 SM 4500-H+B

60140684001 WET/40293SH1-MW3-130318 SM 4500-S-2 D
60140684002 WET/40293SH1-MW2-130318 SM 4500-S-2 D
60140684003 WET/40293SH1-MW1-130318 SM 4500-S-2 D
60140684004 WET/40293SH2-MW1-130318 SM 4500-S-2 D
60140684005 WET/40293SH2-MW2-130318 SM 4500-S-2 D
60140684006 WET/40293SH2-MW3-130318 SM 4500-S-2 D

60140684001 WETA/23941SH1-MW3-130318 EPA 300.0
60140684002 WETA/23941SH1-MW2-130318 EPA 300.0
60140684003 WETA/23941SH1-MW1-130318 EPA 300.0
60140684004 WETA/23941SH2-MW1-130318 EPA 300.0
60140684005 WETA/23941SH2-MW2-130318 EPA 300.0
60140684006 WETA/23941SH2-MW3-130318 EPA 300.0

60140684001 WETA/23920SH1-MW3-130318 EPA 353.2
60140684002 WETA/23920SH1-MW2-130318 EPA 353.2
60140684003 WETA/23920SH1-MW1-130318 EPA 353.2
60140684004 WETA/23920SH2-MW1-130318 EPA 353.2
60140684005 WETA/23920SH2-MW2-130318 EPA 353.2
60140684006 WETA/23920SH2-MW3-130318 EPA 353.2
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April 11, 2013

LIMS USE: FR - JON ANSTEY
LIMS OBJECT ID: 60141077

60141077
Project:
Pace Project No.:

RE:

Jon Anstey
Terracon
10625 W. I-70 Frontage Rd N
Suite 3
Wheat Ridge, CO 80033

O&G Wellsite

Dear Jon Anstey:
Enclosed are the analytical results for sample(s) received by the laboratory on March 23, 2013.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60141077
O&G Wellsite

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN00064
Illinois Certification #: 200011
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace

Montana Certification #: MT CERT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
North Dakota Certification #: R-036A
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097
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SAMPLE SUMMARY

Pace Project No.:
Project:

60141077
O&G Wellsite

Lab ID Sample ID Matrix Date Collected Date Received

60141077001 E6W-MW03-130322 Water 03/22/13 09:35 03/23/13 11:05

60141077002 E6W-MW02-130322 Water 03/22/13 09:57 03/23/13 11:05

60141077003 E6W-MW01-130322 Water 03/22/13 10:20 03/23/13 11:05

60141077004 E6T-MW01-130322 Water 03/22/13 11:15 03/23/13 11:05

60141077005 E6T-MW03-130322 Water 03/22/13 11:45 03/23/13 11:05

60141077006 E6T-MW02-130322 Water 03/22/13 12:07 03/23/13 11:05

60141077007 S31-MW02-130322 Water 03/22/13 13:00 03/23/13 11:05

60141077008 S31-MW01-130322 Water 03/22/13 13:08 03/23/13 11:05

60141077009 S31-MW04-130322 Water 03/22/13 13:35 03/23/13 11:05

60141077010 LG8-MW01-130322 Water 03/22/13 14:46 03/23/13 11:05

60141077011 LG8-MW02-130322 Water 03/22/13 15:05 03/23/13 11:05

60141077012 LG8-MW03-130322 Water 03/22/13 15:10 03/23/13 11:05
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60141077
O&G Wellsite

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60141077001 E6W-MW03-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077002 E6W-MW02-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077003 E6W-MW01-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077004 E6T-MW01-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 4 of 50



#=SA#

SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60141077
O&G Wellsite

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077005 E6T-MW03-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077006 E6T-MW02-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077007 S31-MW02-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60141077
O&G Wellsite

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077008 S31-MW01-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077009 S31-MW04-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077010 LG8-MW01-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077011 LG8-MW02-130322 RSK 175 3 PASI-MSK4
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60141077
O&G Wellsite

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60141077012 LG8-MW03-130322 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP

EPA 8270C by SIM 18 PASI-KCEM

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6W-MW03-130322 Lab ID: 60141077001 Collected: 03/22/13 09:35 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 12:07 74-84-06.2 1
Ethene ND ug/L 03/26/13 12:07 74-85-16.2 1
Methane 14.1 ug/L 03/26/13 12:07 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 5730 ug/L 03/27/13 13:28 7440-24-603/25/13 15:00100 10

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 192000 ug/L 03/27/13 12:05 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:05 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 150000 ug/L 03/27/13 12:05 7439-95-403/25/13 15:0050.0 1
Potassium, Dissolved 9220 ug/L 03/27/13 12:05 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 184000 ug/L 03/27/13 12:05 7440-23-503/25/13 15:00500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 11:39 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 11:39 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 11:39 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 11:39 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 11:39 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 11:39 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 11:39 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 11:39 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 11:39 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 11:39 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 11:39 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 11:39 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 11:39 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 11:39 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 11:39 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 11:39 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 43 % 04/11/13 11:39 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 76 % 04/11/13 11:39 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 02:50 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 02:50 100-41-41.0 1
Toluene ND ug/L 03/26/13 02:50 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 02:50 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 97 % 03/26/13 02:50 2037-26-580-120 1
4-Bromofluorobenzene (S) 109 % 03/26/13 02:50 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 103 % 03/26/13 02:50 17060-07-080-120 1
Preservation pH 1.0 03/26/13 02:500.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6W-MW03-130322 Lab ID: 60141077001 Collected: 03/22/13 09:35 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 312 mg/L 03/26/13 09:5420.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 09:5420.0 1
Alkalinity, Total as CaCO3 312 mg/L 03/26/13 09:5420.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 2280 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 12:56 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 03/26/13 15:34 24959-67-91.0 1
Chloride 31.1 mg/L 03/26/13 15:49 16887-00-65.0 5
Sulfate 1130 mg/L 03/26/13 16:05 14808-79-8200 200

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 0.11 mg/L 03/23/13 12:060.10 1
Nitrogen, Nitrite ND mg/L 03/23/13 12:060.10 1
Nitrogen, NO2 plus NO3 0.12 mg/L 03/23/13 12:060.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6W-MW02-130322 Lab ID: 60141077002 Collected: 03/22/13 09:57 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 12:28 74-84-06.2 1
Ethene ND ug/L 03/26/13 12:28 74-85-16.2 1
Methane 27.8 ug/L 03/26/13 12:28 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 5940 ug/L 03/27/13 13:30 7440-24-603/25/13 15:00100 10

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 207000 ug/L 03/27/13 12:07 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:07 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 175000 ug/L 03/27/13 12:07 7439-95-403/25/13 15:0050.0 1
Potassium, Dissolved 10600 ug/L 03/27/13 12:07 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 212000 ug/L 03/27/13 12:07 7440-23-503/25/13 15:00500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 08:04 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 08:04 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 08:04 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 08:04 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 08:04 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 08:04 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 08:04 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 08:04 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 08:04 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 08:04 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 08:04 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 08:04 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 08:04 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 08:04 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 08:04 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 08:04 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 67 % 04/11/13 08:04 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 88 % 04/11/13 08:04 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 03:05 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 03:05 100-41-41.0 1
Toluene ND ug/L 03/26/13 03:05 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 03:05 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 92 % 03/26/13 03:05 2037-26-580-120 1
4-Bromofluorobenzene (S) 104 % 03/26/13 03:05 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 108 % 03/26/13 03:05 17060-07-080-120 1
Preservation pH 1.0 03/26/13 03:050.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM

Pace Analytical Services, Inc.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6W-MW02-130322 Lab ID: 60141077002 Collected: 03/22/13 09:57 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 312 mg/L 03/26/13 09:5920.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 09:5920.0 1
Alkalinity, Total as CaCO3 321 mg/L 03/26/13 09:5920.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 2200 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.8 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 12:56 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide 1.5 mg/L 03/26/13 16:20 24959-67-91.0 1
Chloride 34.4 mg/L 03/26/13 17:07 16887-00-65.0 5
Sulfate 1380 mg/L 03/26/13 17:22 14808-79-8200 200

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate ND mg/L 03/23/13 12:080.10 1
Nitrogen, Nitrite ND mg/L 03/23/13 12:080.10 1
Nitrogen, NO2 plus NO3 ND mg/L 03/23/13 12:080.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6W-MW01-130322 Lab ID: 60141077003 Collected: 03/22/13 10:20 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 12:39 74-84-06.2 1
Ethene ND ug/L 03/26/13 12:39 74-85-16.2 1
Methane ND ug/L 03/26/13 12:39 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 4040 ug/L 03/27/13 13:33 7440-24-603/25/13 15:00100 10

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 183000 ug/L 03/27/13 12:09 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:09 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 126000 ug/L 03/27/13 12:09 7439-95-403/25/13 15:0050.0 1
Potassium, Dissolved 6520 ug/L 03/27/13 12:09 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 157000 ug/L 03/27/13 12:09 7440-23-503/25/13 15:00500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 08:22 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 08:22 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 08:22 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 08:22 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 08:22 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 08:22 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 08:22 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 08:22 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 08:22 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 08:22 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 08:22 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 08:22 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 08:22 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 08:22 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 08:22 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 08:22 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 71 % 04/11/13 08:22 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 90 % 04/11/13 08:22 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 03:20 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 03:20 100-41-41.0 1
Toluene ND ug/L 03/26/13 03:20 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 03:20 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 93 % 03/26/13 03:20 2037-26-580-120 1
4-Bromofluorobenzene (S) 100 % 03/26/13 03:20 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 104 % 03/26/13 03:20 17060-07-080-120 1
Preservation pH 1.0 03/26/13 03:200.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6W-MW01-130322 Lab ID: 60141077003 Collected: 03/22/13 10:20 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 307 mg/L 03/26/13 10:0420.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 10:0420.0 1
Alkalinity, Total as CaCO3 307 mg/L 03/26/13 10:0420.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 2070 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 12:56 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 03/26/13 17:38 24959-67-91.0 1
Chloride 32.7 mg/L 03/26/13 17:53 16887-00-65.0 5
Sulfate 987 mg/L 03/26/13 18:09 14808-79-8200 200

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 0.44 mg/L 03/23/13 12:10 M10.10 1
Nitrogen, Nitrite ND mg/L 03/23/13 12:10 M10.10 1
Nitrogen, NO2 plus NO3 0.44 mg/L 03/23/13 12:10 M10.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6T-MW01-130322 Lab ID: 60141077004 Collected: 03/22/13 11:15 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 12:49 74-84-06.2 1
Ethene ND ug/L 03/26/13 12:49 74-85-16.2 1
Methane ND ug/L 03/26/13 12:49 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 6140 ug/L 03/27/13 13:39 7440-24-603/25/13 15:00500 50

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 326000 ug/L 03/27/13 12:12 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:12 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 285000 ug/L 03/27/13 12:12 7439-95-403/25/13 15:0050.0 1
Potassium, Dissolved 12100 ug/L 03/27/13 12:12 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 593000 ug/L 03/27/13 12:37 7440-23-503/25/13 15:0025000 50

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 08:40 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 08:40 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 08:40 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 08:40 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 08:40 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 08:40 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 08:40 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 08:40 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 08:40 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 08:40 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 08:40 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 08:40 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 08:40 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 08:40 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 08:40 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 08:40 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 52 % 04/11/13 08:40 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 66 % 04/11/13 08:40 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 03:36 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 03:36 100-41-41.0 1
Toluene ND ug/L 03/26/13 03:36 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 03:36 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 97 % 03/26/13 03:36 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 % 03/26/13 03:36 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 106 % 03/26/13 03:36 17060-07-080-120 1
Preservation pH 1.0 03/26/13 03:360.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6T-MW01-130322 Lab ID: 60141077004 Collected: 03/22/13 11:15 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 334 mg/L 03/26/13 10:0820.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 10:0820.0 1
Alkalinity, Total as CaCO3 334 mg/L 03/26/13 10:0820.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 5030 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.8 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 12:56 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide 1.2 mg/L 03/26/13 18:24 24959-67-91.0 1
Chloride 112 mg/L 03/26/13 18:40 16887-00-610.0 10
Sulfate 3060 mg/L 03/26/13 18:55 14808-79-8500 500

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 0.93 mg/L 03/23/13 12:130.10 1
Nitrogen, Nitrite ND mg/L 03/23/13 12:130.10 1
Nitrogen, NO2 plus NO3 0.93 mg/L 03/23/13 12:130.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6T-MW03-130322 Lab ID: 60141077005 Collected: 03/22/13 11:45 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 13:00 74-84-06.2 1
Ethene ND ug/L 03/26/13 13:00 74-85-16.2 1
Methane 6.8 ug/L 03/26/13 13:00 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 7860 ug/L 03/27/13 13:41 7440-24-603/25/13 15:00500 50

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 354000 ug/L 03/27/13 12:18 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:18 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 350000 ug/L 03/27/13 12:18 7439-95-403/25/13 15:0050.0 1
Potassium, Dissolved 11000 ug/L 03/27/13 12:18 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 500000 ug/L 03/27/13 12:18 7440-23-503/25/13 15:00500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 08:58 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 08:58 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 08:58 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 08:58 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 08:58 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 08:58 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 08:58 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 08:58 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 08:58 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 08:58 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 08:58 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 08:58 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 08:58 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 08:58 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 08:58 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 08:58 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 58 % 04/11/13 08:58 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 73 % 04/11/13 08:58 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 03:51 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 03:51 100-41-41.0 1
Toluene ND ug/L 03/26/13 03:51 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 03:51 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 95 % 03/26/13 03:51 2037-26-580-120 1
4-Bromofluorobenzene (S) 113 % 03/26/13 03:51 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 106 % 03/26/13 03:51 17060-07-080-120 1
Preservation pH 1.0 03/26/13 03:510.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6T-MW03-130322 Lab ID: 60141077005 Collected: 03/22/13 11:45 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 524 mg/L 03/26/13 11:5020.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 11:5020.0 1
Alkalinity, Total as CaCO3 524 mg/L 03/26/13 11:5020.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 4830 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 12:58 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide 1.3 mg/L 03/26/13 19:11 24959-67-91.0 1
Chloride 103 mg/L 03/26/13 19:26 16887-00-610.0 10
Sulfate 2650 mg/L 03/28/13 12:23 14808-79-8200 200

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate ND mg/L 03/23/13 12:140.10 1
Nitrogen, Nitrite ND mg/L 03/23/13 12:140.10 1
Nitrogen, NO2 plus NO3 ND mg/L 03/23/13 12:140.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6T-MW02-130322 Lab ID: 60141077006 Collected: 03/22/13 12:07 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 13:10 74-84-06.2 1
Ethene ND ug/L 03/26/13 13:10 74-85-16.2 1
Methane 7.6 ug/L 03/26/13 13:10 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 4520 ug/L 03/27/13 13:43 7440-24-603/25/13 15:00500 50

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 238000 ug/L 03/27/13 12:20 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:20 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 181000 ug/L 03/27/13 12:20 7439-95-403/25/13 15:0050.0 1
Potassium, Dissolved 7410 ug/L 03/27/13 12:20 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 247000 ug/L 03/27/13 12:20 7440-23-503/25/13 15:00500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 09:16 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 09:16 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 09:16 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 09:16 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 09:16 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 09:16 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 09:16 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 09:16 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 09:16 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 09:16 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 09:16 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 09:16 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 09:16 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 09:16 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 09:16 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 09:16 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 72 % 04/11/13 09:16 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 100 % 04/11/13 09:16 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 04:06 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 04:06 100-41-41.0 1
Toluene ND ug/L 03/26/13 04:06 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 04:06 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 94 % 03/26/13 04:06 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 % 03/26/13 04:06 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 105 % 03/26/13 04:06 17060-07-080-120 1
Preservation pH 1.0 03/26/13 04:060.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: E6T-MW02-130322 Lab ID: 60141077006 Collected: 03/22/13 12:07 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 346 mg/L 03/26/13 11:5520.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 11:5520.0 1
Alkalinity, Total as CaCO3 346 mg/L 03/26/13 11:5520.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 2960 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 12:59 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide 1.2 mg/L 03/27/13 16:06 24959-67-91.0 1
Chloride 63.9 mg/L 03/27/13 16:21 16887-00-65.0 5
Sulfate 1560 mg/L 03/27/13 17:08 14808-79-8200 200

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate ND mg/L 03/23/13 12:150.10 1
Nitrogen, Nitrite ND mg/L 03/23/13 12:150.10 1
Nitrogen, NO2 plus NO3 ND mg/L 03/23/13 12:150.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 19 of 50



#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: S31-MW02-130322 Lab ID: 60141077007 Collected: 03/22/13 13:00 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane 11.9 ug/L 03/26/13 13:21 74-84-06.2 1
Ethene ND ug/L 03/26/13 13:21 74-85-16.2 1
Methane 32.3 ug/L 03/26/13 13:21 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 7990 ug/L 03/27/13 13:45 7440-24-603/25/13 15:001000 100

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 377000 ug/L 03/27/13 12:22 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:22 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 872000 ug/L 03/27/13 12:39 7439-95-403/25/13 15:005000 100
Potassium, Dissolved 18400 ug/L 03/27/13 12:22 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 1940000 ug/L 03/27/13 12:39 7440-23-503/25/13 15:0050000 100

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 11:57 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 11:57 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 11:57 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 11:57 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 11:57 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 11:57 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 11:57 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 11:57 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 11:57 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 11:57 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 11:57 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 11:57 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 11:57 193-39-503/25/13 00:000.10 1
Naphthalene 0.56 ug/L 04/11/13 11:57 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 11:57 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 11:57 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 45 % 04/11/13 11:57 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 282 % 04/11/13 11:57 1718-51-0 S003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene 94.6 ug/L 03/26/13 04:22 71-43-21.0 1
Ethylbenzene 23.2 ug/L 03/26/13 04:22 100-41-41.0 1
Toluene ND ug/L 03/26/13 04:22 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 04:22 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 92 % 03/26/13 04:22 2037-26-580-120 1
4-Bromofluorobenzene (S) 92 % 03/26/13 04:22 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 103 % 03/26/13 04:22 17060-07-080-120 1
Preservation pH 1.0 03/26/13 04:220.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: S31-MW02-130322 Lab ID: 60141077007 Collected: 03/22/13 13:00 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 860 mg/L 03/26/13 12:0820.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 12:0820.0 1
Alkalinity, Total as CaCO3 860 mg/L 03/26/13 12:0820.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 12500 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.2 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 12:59 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide 1.5 mg/L 03/27/13 17:23 24959-67-91.0 1
Chloride 150 mg/L 03/28/13 11:21 16887-00-610.0 10
Sulfate 9110 mg/L 03/27/13 17:54 14808-79-81000 1000

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate ND mg/L 03/23/13 12:160.10 1
Nitrogen, Nitrite ND mg/L 03/23/13 12:160.10 1
Nitrogen, NO2 plus NO3 ND mg/L 03/23/13 12:160.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: S31-MW01-130322 Lab ID: 60141077008 Collected: 03/22/13 13:08 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 13:58 74-84-06.2 1
Ethene ND ug/L 03/26/13 13:58 74-85-16.2 1
Methane 13.7 ug/L 03/26/13 13:58 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 9700 ug/L 03/27/13 13:47 7440-24-603/25/13 15:001000 100

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 365000 ug/L 03/27/13 12:24 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:24 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 1400000 ug/L 03/27/13 12:46 7439-95-403/25/13 15:005000 100
Potassium, Dissolved 26500 ug/L 03/27/13 12:24 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 2850000 ug/L 03/27/13 12:46 7440-23-503/25/13 15:0050000 100

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 12:16 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 12:16 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 12:16 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 12:16 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 12:16 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 12:16 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 12:16 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 12:16 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 12:16 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 12:16 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 12:16 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 12:16 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 12:16 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 12:16 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 12:16 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 12:16 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 34 % 04/11/13 12:16 321-60-8 S003/25/13 00:0040-120 1
Terphenyl-d14 (S) 91 % 04/11/13 12:16 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 04:37 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 04:37 100-41-41.0 1
Toluene ND ug/L 03/26/13 04:37 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 04:37 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 93 % 03/26/13 04:37 2037-26-580-120 1
4-Bromofluorobenzene (S) 105 % 03/26/13 04:37 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 111 % 03/26/13 04:37 17060-07-080-120 1
Preservation pH 1.0 03/26/13 04:370.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: S31-MW01-130322 Lab ID: 60141077008 Collected: 03/22/13 13:08 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 606 mg/L 03/26/13 12:1520.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 12:1520.0 1
Alkalinity, Total as CaCO3 606 mg/L 03/26/13 12:1520.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 17200 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 12:59 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide 1.8 mg/L 03/27/13 18:10 24959-67-91.0 1
Chloride 381 mg/L 03/27/13 18:25 16887-00-650.0 50
Sulfate 13200 mg/L 03/27/13 18:41 14808-79-81000 1000

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 2.8 mg/L 03/23/13 12:170.10 1
Nitrogen, Nitrite 0.32 mg/L 03/23/13 12:170.10 1
Nitrogen, NO2 plus NO3 3.1 mg/L 03/23/13 12:170.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: S31-MW04-130322 Lab ID: 60141077009 Collected: 03/22/13 13:35 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 14:39 74-84-06.2 1
Ethene ND ug/L 03/26/13 14:39 74-85-16.2 1
Methane ND ug/L 03/26/13 14:39 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 9550 ug/L 03/27/13 13:49 7440-24-603/25/13 15:001000 100

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 383000 ug/L 03/27/13 12:27 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:27 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 759000 ug/L 03/27/13 12:48 7439-95-403/25/13 15:005000 100
Potassium, Dissolved 19600 ug/L 03/27/13 12:27 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 1380000 ug/L 03/27/13 12:48 7440-23-503/25/13 15:0050000 100

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 12:34 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 12:34 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 12:34 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 12:34 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 12:34 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 12:34 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 12:34 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 12:34 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 12:34 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 12:34 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 12:34 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 12:34 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 12:34 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 12:34 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 12:34 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 12:34 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 60 % 04/11/13 12:34 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 83 % 04/11/13 12:34 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 04:53 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 04:53 100-41-41.0 1
Toluene ND ug/L 03/26/13 04:53 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 04:53 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 97 % 03/26/13 04:53 2037-26-580-120 1
4-Bromofluorobenzene (S) 105 % 03/26/13 04:53 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 116 % 03/26/13 04:53 17060-07-080-120 1
Preservation pH 1.0 03/26/13 04:530.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: S31-MW04-130322 Lab ID: 60141077009 Collected: 03/22/13 13:35 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 480 mg/L 03/26/13 12:2020.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 12:2020.0 1
Alkalinity, Total as CaCO3 480 mg/L 03/26/13 12:2020.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 9980 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 12:59 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide 4.4 mg/L 03/26/13 11:10 24959-67-91.0 1
Chloride 85.2 mg/L 03/27/13 21:32 16887-00-610.0 10
Sulfate 7180 mg/L 03/27/13 21:47 14808-79-8500 500

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 1.9 mg/L 03/23/13 12:170.10 1
Nitrogen, Nitrite 0.21 mg/L 03/23/13 12:170.10 1
Nitrogen, NO2 plus NO3 2.1 mg/L 03/23/13 12:170.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: LG8-MW01-130322 Lab ID: 60141077010 Collected: 03/22/13 14:46 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 15:00 74-84-06.2 1
Ethene ND ug/L 03/26/13 15:00 74-85-16.2 1
Methane ND ug/L 03/26/13 15:00 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 3030 ug/L 03/27/13 13:51 7440-24-603/25/13 15:00100 10

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 74500 ug/L 03/27/13 12:29 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:29 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 79100 ug/L 03/27/13 12:29 7439-95-403/25/13 15:0050.0 1
Potassium, Dissolved 5870 ug/L 03/27/13 12:29 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 106000 ug/L 03/27/13 12:29 7440-23-503/25/13 15:00500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 12:52 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 12:52 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 12:52 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 12:52 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 12:52 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 12:52 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 12:52 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 12:52 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 12:52 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 12:52 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 12:52 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 12:52 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 12:52 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 12:52 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 12:52 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 12:52 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 39 % 04/11/13 12:52 321-60-8 S003/25/13 00:0040-120 1
Terphenyl-d14 (S) 83 % 04/11/13 12:52 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 05:08 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 05:08 100-41-41.0 1
Toluene ND ug/L 03/26/13 05:08 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 05:08 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 97 % 03/26/13 05:08 2037-26-580-120 1
4-Bromofluorobenzene (S) 106 % 03/26/13 05:08 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 106 % 03/26/13 05:08 17060-07-080-120 1
Preservation pH 1.0 03/26/13 05:080.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: LG8-MW01-130322 Lab ID: 60141077010 Collected: 03/22/13 14:46 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 204 mg/L 03/26/13 12:2520.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 12:2520.0 1
Alkalinity, Total as CaCO3 204 mg/L 03/26/13 12:2520.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1350 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.5 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 13:00 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 03/26/13 11:26 24959-67-91.0 1
Chloride 40.1 mg/L 03/27/13 02:25 16887-00-65.0 5
Sulfate 496 mg/L 03/27/13 02:41 14808-79-8100 100

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 0.23 mg/L 03/23/13 12:180.10 1
Nitrogen, Nitrite ND mg/L 03/23/13 12:180.10 1
Nitrogen, NO2 plus NO3 0.24 mg/L 03/23/13 12:180.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: LG8-MW02-130322 Lab ID: 60141077011 Collected: 03/22/13 15:05 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 15:11 74-84-06.2 1
Ethene ND ug/L 03/26/13 15:11 74-85-16.2 1
Methane ND ug/L 03/26/13 15:11 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 1970 ug/L 03/27/13 13:53 7440-24-603/25/13 15:00100 10

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 85100 ug/L 03/27/13 12:31 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:31 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 88600 ug/L 03/27/13 12:31 7439-95-403/25/13 15:0050.0 1
Potassium, Dissolved 5390 ug/L 03/27/13 12:31 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 131000 ug/L 03/27/13 12:31 7440-23-503/25/13 15:00500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 13:10 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 13:10 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 13:10 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 13:10 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 13:10 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 13:10 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 13:10 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 13:10 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 13:10 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 13:10 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 13:10 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 13:10 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 13:10 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 13:10 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 13:10 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 13:10 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 70 % 04/11/13 13:10 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 98 % 04/11/13 13:10 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 05:23 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 05:23 100-41-41.0 1
Toluene ND ug/L 03/26/13 05:23 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 05:23 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 93 % 03/26/13 05:23 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 % 03/26/13 05:23 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 105 % 03/26/13 05:23 17060-07-080-120 1
Preservation pH 1.0 03/26/13 05:230.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: LG8-MW02-130322 Lab ID: 60141077011 Collected: 03/22/13 15:05 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 234 mg/L 03/26/13 12:3020.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 12:3020.0 1
Alkalinity, Total as CaCO3 234 mg/L 03/26/13 12:3020.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1540 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.6 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 13:01 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 03/26/13 11:41 24959-67-91.0 1
Chloride 42.9 mg/L 03/27/13 02:56 16887-00-65.0 5
Sulfate 548 mg/L 03/27/13 03:12 14808-79-8100 100

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 0.28 mg/L 03/23/13 12:190.10 1
Nitrogen, Nitrite ND mg/L 03/23/13 12:190.10 1
Nitrogen, NO2 plus NO3 0.29 mg/L 03/23/13 12:190.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: LG8-MW03-130322 Lab ID: 60141077012 Collected: 03/22/13 15:10 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/26/13 15:21 74-84-06.2 1
Ethene ND ug/L 03/26/13 15:21 74-85-16.2 1
Methane ND ug/L 03/26/13 15:21 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 2870 ug/L 03/27/13 13:55 7440-24-603/25/13 15:00100 10

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 87000 ug/L 03/27/13 12:33 7440-70-203/25/13 15:00100 1
Iron, Dissolved ND ug/L 03/27/13 12:33 7439-89-603/25/13 15:0050.0 1
Magnesium, Dissolved 94100 ug/L 03/27/13 12:33 7439-95-403/25/13 15:0050.0 1
Potassium, Dissolved 5650 ug/L 03/27/13 12:33 7440-09-703/25/13 15:00500 1
Sodium, Dissolved 122000 ug/L 03/27/13 12:33 7440-23-503/25/13 15:00500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 04/11/13 13:28 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 04/11/13 13:28 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 04/11/13 13:28 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 04/11/13 13:28 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 04/11/13 13:28 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 04/11/13 13:28 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 04/11/13 13:28 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 04/11/13 13:28 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 04/11/13 13:28 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 04/11/13 13:28 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 04/11/13 13:28 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 04/11/13 13:28 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 04/11/13 13:28 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 04/11/13 13:28 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 04/11/13 13:28 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 04/11/13 13:28 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 62 % 04/11/13 13:28 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 89 % 04/11/13 13:28 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/26/13 05:39 71-43-21.0 1
Ethylbenzene ND ug/L 03/26/13 05:39 100-41-41.0 1
Toluene ND ug/L 03/26/13 05:39 108-88-31.0 1
Xylene (Total) ND ug/L 03/26/13 05:39 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 93 % 03/26/13 05:39 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 % 03/26/13 05:39 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 104 % 03/26/13 05:39 17060-07-080-120 1
Preservation pH 1.0 03/26/13 05:390.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60141077
O&G Wellsite

Sample: LG8-MW03-130322 Lab ID: 60141077012 Collected: 03/22/13 15:10 Received: 03/23/13 11:05 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 244 mg/L 03/26/13 12:3520.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/26/13 12:3520.0 1
Alkalinity, Total as CaCO3 244 mg/L 03/26/13 12:3520.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1530 umhos/cm 03/25/13 16:001.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.4 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/28/13 13:04 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 03/26/13 11:57 24959-67-91.0 1
Chloride 42.1 mg/L 03/27/13 03:27 16887-00-65.0 5
Sulfate 530 mg/L 03/27/13 03:43 14808-79-8100 100

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate ND mg/L 03/23/13 12:200.10 1
Nitrogen, Nitrite ND mg/L 03/23/13 12:200.10 1
Nitrogen, NO2 plus NO3 ND mg/L 03/23/13 12:200.10 1
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/17008
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1397820

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Matrix: Water

Analyzed

Ethane ug/L ND 6.2 03/26/13 11:56
Ethene ug/L ND 6.2 03/26/13 11:56
Methane ug/L ND 6.6 03/26/13 11:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1397821LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1397822

Ethane ug/L 104114 91 85-11598111 7 20
Ethene ug/L 97.1106 91 85-11598104 7 20
Methane ug/L 59.560.7 98 85-11510262.2 4 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141077001
1398188SAMPLE DUPLICATE:

Ethane ug/L ND 20ND
Ethene ug/L ND 20ND
Methane ug/L 13.3 5 2014.1

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141077009
1398273SAMPLE DUPLICATE:

Ethane ug/L ND 20ND
Ethene ug/L ND 20ND
Methane ug/L ND 20ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22005
EPA 3010

EPA 6010
6010 MET

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159240

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Matrix: Water

Analyzed

Strontium ug/L ND 10.0 03/27/13 13:14

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159241LABORATORY CONTROL SAMPLE:
LCSSpike

Strontium ug/L 10101000 101 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1159242MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140981002

1159243

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Strontium ug/L M6,R11000 104 75-1252526 163 2010001720 2770 27000
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/22001
EPA 3010

EPA 6010
6010 MET Dissolved

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159222

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Matrix: Water

Analyzed

Calcium, Dissolved ug/L ND 100 03/27/13 11:46
Iron, Dissolved ug/L ND 50.0 03/27/13 11:46
Magnesium, Dissolved ug/L ND 50.0 03/27/13 11:46
Potassium, Dissolved ug/L ND 500 03/27/13 11:46
Sodium, Dissolved ug/L ND 500 03/27/13 11:46

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159223LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 964010000 96 80-120
Iron, Dissolved ug/L 974010000 97 80-120
Magnesium, Dissolved ug/L 1000010000 100 80-120
Potassium, Dissolved ug/L 928010000 93 80-120
Sodium, Dissolved ug/L 972010000 97 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1159224MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140981001

1159225

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L 10000 87 75-12591 0 201000088200 96900 97300
Iron, Dissolved ug/L 10000 97 75-12596 1 2010000ND 9730 9650
Magnesium, Dissolved ug/L 10000 92 75-12590 0 201000049000 58200 57900
Potassium, Dissolved ug/L 10000 102 75-125102 0 20100003940 14100 14100
Sodium, Dissolved ug/L 10000 100 75-125103 1 201000047700 57800 58000
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/52587
EPA 8260

EPA 8260
8260 MSV MO GRO Oxygenates

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159330

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 03/26/13 02:34
Ethylbenzene ug/L ND 1.0 03/26/13 02:34
Toluene ug/L ND 1.0 03/26/13 02:34
Xylene (Total) ug/L ND 3.0 03/26/13 02:34
1,2-Dichloroethane-d4 (S) % 107 80-120 03/26/13 02:34
4-Bromofluorobenzene (S) % 103 80-120 03/26/13 02:34
Toluene-d8 (S) % 95 80-120 03/26/13 02:34

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159331LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 19.820 99 73-122
Ethylbenzene ug/L 17.820 89 76-123
Toluene ug/L 17.620 88 76-122
Xylene (Total) ug/L 54.560 91 76-122
1,2-Dichloroethane-d4 (S) % 99 80-120
4-Bromofluorobenzene (S) % 98 80-120
Toluene-d8 (S) % 93 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1159332MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60141078001

1159333

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 103 48-15095 8 3120ND 21.0 19.3
Ethylbenzene ug/L 20 83 50-14786 1 31200.018

mg/L
34.2 34.7

Toluene ug/L 20 92 51-14791 1 3220ND 19.1 18.9
Xylene (Total) ug/L 60 84 49-14582 1 31600.046

mg/L
96.9 95.7

1,2-Dichloroethane-d4 (S) % 101 80-120100
4-Bromofluorobenzene (S) % 104 80-120100
Toluene-d8 (S) % 92 80-12094
Preservation pH 01.0 1.0 1.0
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/37675
EPA 3510C

EPA 8270C by SIM
8270 Water PAH by SIM MSSV

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159135

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Matrix: Water

Analyzed

Acenaphthene ug/L ND 0.10 03/27/13 14:05
Acenaphthylene ug/L ND 0.10 03/27/13 14:05
Anthracene ug/L ND 0.10 03/27/13 14:05
Benzo(a)anthracene ug/L ND 0.10 03/27/13 14:05
Benzo(a)pyrene ug/L ND 0.10 03/27/13 14:05
Benzo(b)fluoranthene ug/L ND 0.10 03/27/13 14:05
Benzo(g,h,i)perylene ug/L ND 0.10 03/27/13 14:05
Benzo(k)fluoranthene ug/L ND 0.10 03/27/13 14:05
Chrysene ug/L ND 0.10 03/27/13 14:05
Dibenz(a,h)anthracene ug/L ND 0.10 03/27/13 14:05
Fluoranthene ug/L ND 0.10 03/27/13 14:05
Fluorene ug/L ND 0.10 03/27/13 14:05
Indeno(1,2,3-cd)pyrene ug/L ND 0.10 03/27/13 14:05
Naphthalene ug/L ND 0.50 03/27/13 14:05
Phenanthrene ug/L ND 0.50 03/27/13 14:05
Pyrene ug/L ND 0.10 03/27/13 14:05
2-Fluorobiphenyl (S) % 69 40-120 03/27/13 14:05
Terphenyl-d14 (S) % 98 43-122 03/27/13 14:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159136LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/L 7.410 74 43-120
Acenaphthylene ug/L 7.610 76 40-120
Anthracene ug/L 7.710 77 41-120
Benzo(a)anthracene ug/L 8.310 83 34-137
Benzo(a)pyrene ug/L 9.210 92 25-133
Benzo(b)fluoranthene ug/L 9.410 94 30-131
Benzo(g,h,i)perylene ug/L 9.810 98 10-141
Benzo(k)fluoranthene ug/L 10.710 107 16-138
Chrysene ug/L 8.110 81 34-120
Dibenz(a,h)anthracene ug/L 11.010 110 10-144
Fluoranthene ug/L 7.810 78 47-126
Fluorene ug/L 7.510 75 44-120
Indeno(1,2,3-cd)pyrene ug/L 11.010 110 10-141
Naphthalene ug/L 7.410 74 41-120
Phenanthrene ug/L 7.010 70 44-120
Pyrene ug/L 9.310 93 41-120
2-Fluorobiphenyl (S) % 67 40-120
Terphenyl-d14 (S) % 88 43-122
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40383
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159179

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L ND 20.0 03/26/13 09:26
Alkalinity, Total as CaCO3 mg/L ND 20.0 03/26/13 09:26
Alkalinity,Bicarbonate (CaCO3) mg/L ND 20.0 03/26/13 09:26

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159180LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 mg/L 506500 101 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140981002
1159183SAMPLE DUPLICATE:

Alkalinity, Carbonate (CaCO3) mg/L ND 10ND
Alkalinity, Total as CaCO3 mg/L 371 3 10359
Alkalinity,Bicarbonate (CaCO3) mg/L 371 3 10359

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141077006
1159184SAMPLE DUPLICATE:

Alkalinity, Carbonate (CaCO3) mg/L ND 10ND
Alkalinity, Total as CaCO3 mg/L 352 2 10346
Alkalinity,Bicarbonate (CaCO3) mg/L 352 2 10346
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40367
SM 2510B

SM 2510B
2510B Specific Conductance

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159064

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Matrix: Water

Analyzed

Specific Conductance umhos/cm ND 1.0 03/25/13 16:00

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141077001
1159065SAMPLE DUPLICATE:

Specific Conductance umhos/cm 2290 0 202280

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141077011
1159066SAMPLE DUPLICATE:

Specific Conductance umhos/cm 1540 0 201540
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40363
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140850001
1159047SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.9 H60 57.9
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40429
SM 4500-S-2 D

SM 4500-S-2 D
4500S2D Sulfide, Total

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1160272

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010

Matrix: Water

Analyzed

Sulfide, Total mg/L ND 0.050 03/28/13 12:42

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1160273LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfide, Total mg/L 0.50.5 99 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1160912MATRIX SPIKE SAMPLE:
MSSpike

Result
60141043001

Sulfide, Total mg/L 0.054 M1.5 11 75-125ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40458
SM 4500-S-2 D

SM 4500-S-2 D
4500S2D Sulfide, Total

Associated Lab Samples: 60141077011, 60141077012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1160828

Associated Lab Samples: 60141077011, 60141077012

Matrix: Water

Analyzed

Sulfide, Total mg/L ND 0.050 03/28/13 13:00

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1160829LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfide, Total mg/L 0.49.5 99 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1160830MATRIX SPIKE SAMPLE:
MSSpike

Result
60141077011

Sulfide, Total mg/L 0.44.5 89 75-125ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/24000
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159192

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077009, 60141077010,
60141077011, 60141077012

Matrix: Water

Analyzed

Bromide mg/L ND 1.0 03/26/13 10:08
Chloride mg/L ND 1.0 03/26/13 10:08
Sulfate mg/L ND 1.0 03/26/13 10:08

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1160514

Associated Lab Samples: 60141077006, 60141077007, 60141077008, 60141077009

Matrix: Water

Analyzed

Bromide mg/L ND 1.0 03/27/13 15:19
Chloride mg/L ND 1.0 03/27/13 15:19
Sulfate mg/L ND 1.0 03/27/13 15:19

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1161086

Associated Lab Samples: 60141077005, 60141077007

Matrix: Water

Analyzed

Chloride mg/L ND 1.0 03/28/13 10:03
Sulfate mg/L ND 1.0 03/28/13 10:03

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159193LABORATORY CONTROL SAMPLE:
LCSSpike

Bromide mg/L 5.15 102 90-110
Chloride mg/L 5.05 100 90-110
Sulfate mg/L 4.85 97 90-110

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1160515LABORATORY CONTROL SAMPLE:
LCSSpike

Bromide mg/L 5.05 101 90-110
Chloride mg/L 5.05 100 90-110
Sulfate mg/L 5.25 103 90-110
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1161087LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 5.05 99 90-110
Sulfate mg/L 5.05 100 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1159194MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140420001

1159195

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Bromide mg/L 100 93 75-11993 0 10100ND 101 101
Chloride mg/L 100 106 64-118103 1 12100277 383 380
Sulfate mg/L 100 99 61-11997 1 10100128 227 225

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1159470MATRIX SPIKE SAMPLE:
MSSpike

Result
60140354001

Bromide mg/L 51.350 103 75-119ND
Chloride mg/L 10150 89 64-11856.9
Sulfate mg/L 12450 82 61-11982.9
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60141077
O&G Wellsite

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23988
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite, Unpres.

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1158886

Associated Lab Samples: 60141077001, 60141077002, 60141077003, 60141077004, 60141077005, 60141077006, 60141077007,
60141077008, 60141077009, 60141077010, 60141077011, 60141077012

Matrix: Water

Analyzed

Nitrogen, Nitrate mg/L ND 0.10 03/23/13 12:04
Nitrogen, Nitrite mg/L ND 0.10 03/23/13 12:04
Nitrogen, NO2 plus NO3 mg/L ND 0.10 03/23/13 12:04

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1158887LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Nitrate mg/L 1.71.6 109 90-110
Nitrogen, Nitrite mg/L 0.41.4 103 90-110
Nitrogen, NO2 plus NO3 mg/L 2.12 107 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1158888MATRIX SPIKE SAMPLE:
MSSpike

Result
60141077001

Nitrogen, Nitrate mg/L 1.81.6 109 90-1100.11
Nitrogen, Nitrite mg/L 0.43.4 104 90-110ND
Nitrogen, NO2 plus NO3 mg/L 2.32 108 90-1100.12

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1158890MATRIX SPIKE SAMPLE:
MSSpike

Result
60141077003

Nitrogen, Nitrate mg/L 2.3 M11.6 115 90-1100.44
Nitrogen, Nitrite mg/L 0.46 M1.4 114 90-110ND
Nitrogen, NO2 plus NO3 mg/L 2.7 M12 115 90-1100.44

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60141077002
1158889SAMPLE DUPLICATE:

Nitrogen, Nitrate mg/L ND 15ND
Nitrogen, Nitrite mg/L ND 31ND
Nitrogen, NO2 plus NO3 mg/L ND 13ND
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QUALIFIERS

Pace Project No.:
Project:

60141077
O&G Wellsite

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Kansas CityPASI-K
Pace Analytical Services - MinneapolisPASI-M

BATCH QUALIFIERS

Batch: OEXT/37675
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: MSV/52587
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA recommended holding time.H6
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
Matrix spike and Matrix spike duplicate recovery not evaluated against control limits due to sample dilution.M6
RPD value was outside control limits.R1
Surrogate recovery outside laboratory control limits.S0
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60141077
O&G Wellsite

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60141077001 AIR/17008E6W-MW03-130322 RSK 175
60141077002 AIR/17008E6W-MW02-130322 RSK 175
60141077003 AIR/17008E6W-MW01-130322 RSK 175
60141077004 AIR/17008E6T-MW01-130322 RSK 175
60141077005 AIR/17008E6T-MW03-130322 RSK 175
60141077006 AIR/17008E6T-MW02-130322 RSK 175
60141077007 AIR/17008S31-MW02-130322 RSK 175
60141077008 AIR/17008S31-MW01-130322 RSK 175
60141077009 AIR/17008S31-MW04-130322 RSK 175
60141077010 AIR/17008LG8-MW01-130322 RSK 175
60141077011 AIR/17008LG8-MW02-130322 RSK 175
60141077012 AIR/17008LG8-MW03-130322 RSK 175

60141077001 MPRP/22005 ICP/17570E6W-MW03-130322 EPA 3010 EPA 6010
60141077002 MPRP/22005 ICP/17570E6W-MW02-130322 EPA 3010 EPA 6010
60141077003 MPRP/22005 ICP/17570E6W-MW01-130322 EPA 3010 EPA 6010
60141077004 MPRP/22005 ICP/17570E6T-MW01-130322 EPA 3010 EPA 6010
60141077005 MPRP/22005 ICP/17570E6T-MW03-130322 EPA 3010 EPA 6010
60141077006 MPRP/22005 ICP/17570E6T-MW02-130322 EPA 3010 EPA 6010
60141077007 MPRP/22005 ICP/17570S31-MW02-130322 EPA 3010 EPA 6010
60141077008 MPRP/22005 ICP/17570S31-MW01-130322 EPA 3010 EPA 6010
60141077009 MPRP/22005 ICP/17570S31-MW04-130322 EPA 3010 EPA 6010
60141077010 MPRP/22005 ICP/17570LG8-MW01-130322 EPA 3010 EPA 6010
60141077011 MPRP/22005 ICP/17570LG8-MW02-130322 EPA 3010 EPA 6010
60141077012 MPRP/22005 ICP/17570LG8-MW03-130322 EPA 3010 EPA 6010

60141077001 MPRP/22001 ICP/17568E6W-MW03-130322 EPA 3010 EPA 6010
60141077002 MPRP/22001 ICP/17568E6W-MW02-130322 EPA 3010 EPA 6010
60141077003 MPRP/22001 ICP/17568E6W-MW01-130322 EPA 3010 EPA 6010
60141077004 MPRP/22001 ICP/17568E6T-MW01-130322 EPA 3010 EPA 6010
60141077005 MPRP/22001 ICP/17568E6T-MW03-130322 EPA 3010 EPA 6010
60141077006 MPRP/22001 ICP/17568E6T-MW02-130322 EPA 3010 EPA 6010
60141077007 MPRP/22001 ICP/17568S31-MW02-130322 EPA 3010 EPA 6010
60141077008 MPRP/22001 ICP/17568S31-MW01-130322 EPA 3010 EPA 6010
60141077009 MPRP/22001 ICP/17568S31-MW04-130322 EPA 3010 EPA 6010
60141077010 MPRP/22001 ICP/17568LG8-MW01-130322 EPA 3010 EPA 6010
60141077011 MPRP/22001 ICP/17568LG8-MW02-130322 EPA 3010 EPA 6010
60141077012 MPRP/22001 ICP/17568LG8-MW03-130322 EPA 3010 EPA 6010

60141077001 OEXT/37675 MSSV/11871E6W-MW03-130322 EPA 3510C EPA 8270C by SIM
60141077002 OEXT/37675 MSSV/11871E6W-MW02-130322 EPA 3510C EPA 8270C by SIM
60141077003 OEXT/37675 MSSV/11871E6W-MW01-130322 EPA 3510C EPA 8270C by SIM
60141077004 OEXT/37675 MSSV/11871E6T-MW01-130322 EPA 3510C EPA 8270C by SIM
60141077005 OEXT/37675 MSSV/11871E6T-MW03-130322 EPA 3510C EPA 8270C by SIM
60141077006 OEXT/37675 MSSV/11871E6T-MW02-130322 EPA 3510C EPA 8270C by SIM
60141077007 OEXT/37675 MSSV/11871S31-MW02-130322 EPA 3510C EPA 8270C by SIM
60141077008 OEXT/37675 MSSV/11871S31-MW01-130322 EPA 3510C EPA 8270C by SIM
60141077009 OEXT/37675 MSSV/11871S31-MW04-130322 EPA 3510C EPA 8270C by SIM
60141077010 OEXT/37675 MSSV/11871LG8-MW01-130322 EPA 3510C EPA 8270C by SIM
60141077011 OEXT/37675 MSSV/11871LG8-MW02-130322 EPA 3510C EPA 8270C by SIM

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/11/2013 05:28 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 46 of 50



#=CR#

QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60141077
O&G Wellsite

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60141077012 OEXT/37675 MSSV/11871LG8-MW03-130322 EPA 3510C EPA 8270C by SIM

60141077001 MSV/52587E6W-MW03-130322 EPA 8260
60141077002 MSV/52587E6W-MW02-130322 EPA 8260
60141077003 MSV/52587E6W-MW01-130322 EPA 8260
60141077004 MSV/52587E6T-MW01-130322 EPA 8260
60141077005 MSV/52587E6T-MW03-130322 EPA 8260
60141077006 MSV/52587E6T-MW02-130322 EPA 8260
60141077007 MSV/52587S31-MW02-130322 EPA 8260
60141077008 MSV/52587S31-MW01-130322 EPA 8260
60141077009 MSV/52587S31-MW04-130322 EPA 8260
60141077010 MSV/52587LG8-MW01-130322 EPA 8260
60141077011 MSV/52587LG8-MW02-130322 EPA 8260
60141077012 MSV/52587LG8-MW03-130322 EPA 8260

60141077001 WET/40383E6W-MW03-130322 SM 2320B
60141077002 WET/40383E6W-MW02-130322 SM 2320B
60141077003 WET/40383E6W-MW01-130322 SM 2320B
60141077004 WET/40383E6T-MW01-130322 SM 2320B
60141077005 WET/40383E6T-MW03-130322 SM 2320B
60141077006 WET/40383E6T-MW02-130322 SM 2320B
60141077007 WET/40383S31-MW02-130322 SM 2320B
60141077008 WET/40383S31-MW01-130322 SM 2320B
60141077009 WET/40383S31-MW04-130322 SM 2320B
60141077010 WET/40383LG8-MW01-130322 SM 2320B
60141077011 WET/40383LG8-MW02-130322 SM 2320B
60141077012 WET/40383LG8-MW03-130322 SM 2320B

60141077001 WET/40367E6W-MW03-130322 SM 2510B
60141077002 WET/40367E6W-MW02-130322 SM 2510B
60141077003 WET/40367E6W-MW01-130322 SM 2510B
60141077004 WET/40367E6T-MW01-130322 SM 2510B
60141077005 WET/40367E6T-MW03-130322 SM 2510B
60141077006 WET/40367E6T-MW02-130322 SM 2510B
60141077007 WET/40367S31-MW02-130322 SM 2510B
60141077008 WET/40367S31-MW01-130322 SM 2510B
60141077009 WET/40367S31-MW04-130322 SM 2510B
60141077010 WET/40367LG8-MW01-130322 SM 2510B
60141077011 WET/40367LG8-MW02-130322 SM 2510B
60141077012 WET/40367LG8-MW03-130322 SM 2510B

60141077001 WET/40363E6W-MW03-130322 SM 4500-H+B
60141077002 WET/40363E6W-MW02-130322 SM 4500-H+B
60141077003 WET/40363E6W-MW01-130322 SM 4500-H+B
60141077004 WET/40363E6T-MW01-130322 SM 4500-H+B
60141077005 WET/40363E6T-MW03-130322 SM 4500-H+B
60141077006 WET/40363E6T-MW02-130322 SM 4500-H+B
60141077007 WET/40363S31-MW02-130322 SM 4500-H+B
60141077008 WET/40363S31-MW01-130322 SM 4500-H+B
60141077009 WET/40363S31-MW04-130322 SM 4500-H+B
60141077010 WET/40363LG8-MW01-130322 SM 4500-H+B
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60141077
O&G Wellsite

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60141077011 WET/40363LG8-MW02-130322 SM 4500-H+B
60141077012 WET/40363LG8-MW03-130322 SM 4500-H+B

60141077001 WET/40429E6W-MW03-130322 SM 4500-S-2 D
60141077002 WET/40429E6W-MW02-130322 SM 4500-S-2 D
60141077003 WET/40429E6W-MW01-130322 SM 4500-S-2 D
60141077004 WET/40429E6T-MW01-130322 SM 4500-S-2 D
60141077005 WET/40429E6T-MW03-130322 SM 4500-S-2 D
60141077006 WET/40429E6T-MW02-130322 SM 4500-S-2 D
60141077007 WET/40429S31-MW02-130322 SM 4500-S-2 D
60141077008 WET/40429S31-MW01-130322 SM 4500-S-2 D
60141077009 WET/40429S31-MW04-130322 SM 4500-S-2 D
60141077010 WET/40429LG8-MW01-130322 SM 4500-S-2 D

60141077011 WET/40458LG8-MW02-130322 SM 4500-S-2 D
60141077012 WET/40458LG8-MW03-130322 SM 4500-S-2 D

60141077001 WETA/24000E6W-MW03-130322 EPA 300.0
60141077002 WETA/24000E6W-MW02-130322 EPA 300.0
60141077003 WETA/24000E6W-MW01-130322 EPA 300.0
60141077004 WETA/24000E6T-MW01-130322 EPA 300.0
60141077005 WETA/24000E6T-MW03-130322 EPA 300.0
60141077006 WETA/24000E6T-MW02-130322 EPA 300.0
60141077007 WETA/24000S31-MW02-130322 EPA 300.0
60141077008 WETA/24000S31-MW01-130322 EPA 300.0
60141077009 WETA/24000S31-MW04-130322 EPA 300.0
60141077010 WETA/24000LG8-MW01-130322 EPA 300.0
60141077011 WETA/24000LG8-MW02-130322 EPA 300.0
60141077012 WETA/24000LG8-MW03-130322 EPA 300.0

60141077001 WETA/23988E6W-MW03-130322 EPA 353.2
60141077002 WETA/23988E6W-MW02-130322 EPA 353.2
60141077003 WETA/23988E6W-MW01-130322 EPA 353.2
60141077004 WETA/23988E6T-MW01-130322 EPA 353.2
60141077005 WETA/23988E6T-MW03-130322 EPA 353.2
60141077006 WETA/23988E6T-MW02-130322 EPA 353.2
60141077007 WETA/23988S31-MW02-130322 EPA 353.2
60141077008 WETA/23988S31-MW01-130322 EPA 353.2
60141077009 WETA/23988S31-MW04-130322 EPA 353.2
60141077010 WETA/23988LG8-MW01-130322 EPA 353.2
60141077011 WETA/23988LG8-MW02-130322 EPA 353.2
60141077012 WETA/23988LG8-MW03-130322 EPA 353.2
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April 12, 2013

LIMS USE: FR - JON ANSTEY
LIMS OBJECT ID: 60140850

60140850                       Corrected sample IDs on 60140850001, 003, & 004
Project:
Pace Project No.:

RE:

Jon Anstey
Terracon
10625 W. I-70 Frontage Rd N
Suite 3
Wheat Ridge, CO 80033

O&G WELLSITE GW                    Revised Report 4/12/13_rev.1

Dear Jon Anstey:
Enclosed are the analytical results for sample(s) received by the laboratory on March 21, 2013.  The
results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Heather Wilson

heather.wilson@pacelabs.com
Project Manager

Enclosures
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CERTIFICATIONS

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN00064
Illinois Certification #: 200011
Kansas Certification #: E-10167
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322
Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace

Montana Certification #: MT CERT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
North Dakota Certification #: R-036A
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

Kansas Certification IDs
9608 Loiret Boulevard, Lenexa, KS  66219
A2LA Certification #: 2456.01
Arkansas Certification #: 12-019-0
Illinois Certification #: 002885
Iowa Certification #: 118
Kansas/NELAP Certification #: E-10116

Louisiana Certification #: 03055
Nevada Certification #: KS000212008A
Oklahoma Certification #: 9205/9935
Texas Certification #: T104704407-12-3
Utah Certification #: KS000212012-2
Illinois Certification #: 003097

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 2 of 29



#=SS#

SAMPLE SUMMARY

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Lab ID Sample ID Matrix Date Collected Date Received

60140850001 PL1-MW1-130320 Water 03/20/13 12:57 03/21/13 08:30

60140850002 SGU-MW1-130320 Water 03/20/13 13:55 03/21/13 08:30

60140850003 CL1-MW1-130320 Water 03/20/13 15:19 03/21/13 08:30

60140850004 CL1-MW2-130320 Water 03/20/13 16:00 03/21/13 08:30
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

60140850001 PL1-MW1-130320 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP, TDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140850002 SGU-MW1-130320 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP, TDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140850003 CL1-MW1-130320 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP, TDS

EPA 8270C by SIM 18 PASI-KJMT

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

60140850004 CL1-MW2-130320 RSK 175 3 PASI-MSK4

EPA 6010 1 PASI-KJGP

EPA 6010 5 PASI-KJGP, TDS

EPA 8270C by SIM 18 PASI-KJMT
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

EPA 8260 8 PASI-KJTK

SM 2320B 3 PASI-KDJR

SM 2510B 1 PASI-KNDL

SM 4500-H+B 1 PASI-KNDL

SM 4500-S-2 D 1 PASI-KOL

EPA 300.0 3 PASI-KOL

EPA 353.2 3 PASI-KDJR

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Sample: PL1-MW1-130320 Lab ID: 60140850001 Collected: 03/20/13 12:57 Received: 03/21/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/23/13 11:22 74-84-06.2 1
Ethene ND ug/L 03/23/13 11:22 74-85-16.2 1
Methane ND ug/L 03/23/13 11:22 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 1820 ug/L 03/25/13 16:35 7440-24-603/21/13 15:3010.0 1

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 95300 ug/L 03/26/13 19:22 7440-70-2 M103/22/13 15:30100 1
Iron, Dissolved ND ug/L 03/26/13 19:22 7439-89-603/22/13 15:3050.0 1
Magnesium, Dissolved 73200 ug/L 03/26/13 14:18 7439-95-4 M103/22/13 15:3050.0 1
Potassium, Dissolved 2280 ug/L 03/26/13 19:22 7440-09-703/22/13 15:30500 1
Sodium, Dissolved 65300 ug/L 03/26/13 19:22 7440-23-5 M103/22/13 15:30500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 03/27/13 14:49 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 03/27/13 14:49 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 03/27/13 14:49 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 03/27/13 14:49 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 03/27/13 14:49 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 03/27/13 14:49 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 03/27/13 14:49 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 03/27/13 14:49 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 03/27/13 14:49 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 03/27/13 14:49 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 03/27/13 14:49 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 03/27/13 14:49 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 03/27/13 14:49 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 03/27/13 14:49 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 03/27/13 14:49 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 03/27/13 14:49 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 54 % 03/27/13 14:49 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 84 % 03/27/13 14:49 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/21/13 17:43 71-43-21.0 1
Ethylbenzene ND ug/L 03/21/13 17:43 100-41-41.0 1
Toluene ND ug/L 03/21/13 17:43 108-88-31.0 1
Xylene (Total) ND ug/L 03/21/13 17:43 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 100 % 03/21/13 17:43 2037-26-580-120 1
4-Bromofluorobenzene (S) 114 % 03/21/13 17:43 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 100 % 03/21/13 17:43 17060-07-080-120 1
Preservation pH 1.0 03/21/13 17:430.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/12/2013 04:40 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Sample: PL1-MW1-130320 Lab ID: 60140850001 Collected: 03/20/13 12:57 Received: 03/21/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 295 mg/L 03/22/13 07:1620.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/22/13 07:1620.0 1
Alkalinity, Total as CaCO3 295 mg/L 03/22/13 07:1620.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1280 umhos/cm 03/25/13 15:101.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.9 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/26/13 02:33 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 03/22/13 16:15 24959-67-91.0 1
Chloride 31.8 mg/L 03/23/13 18:31 16887-00-65.0 5
Sulfate 369 mg/L 03/23/13 18:47 14808-79-820.0 20

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 5.9 mg/L 03/22/13 09:130.20 2
Nitrogen, Nitrite ND mg/L 03/22/13 09:130.20 2
Nitrogen, NO2 plus NO3 5.9 mg/L 03/22/13 09:130.20 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/12/2013 04:40 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Sample: SGU-MW1-130320 Lab ID: 60140850002 Collected: 03/20/13 13:55 Received: 03/21/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/23/13 11:43 74-84-06.2 1
Ethene ND ug/L 03/23/13 11:43 74-85-16.2 1
Methane ND ug/L 03/23/13 11:43 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 2960 ug/L 03/25/13 16:45 7440-24-603/21/13 15:3010.0 1

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 81400 ug/L 03/26/13 19:27 7440-70-203/22/13 15:30100 1
Iron, Dissolved ND ug/L 03/26/13 19:27 7439-89-603/22/13 15:3050.0 1
Magnesium, Dissolved 53700 ug/L 03/26/13 14:28 7439-95-403/22/13 15:3050.0 1
Potassium, Dissolved 3590 ug/L 03/26/13 19:27 7440-09-703/22/13 15:30500 1
Sodium, Dissolved 67200 ug/L 03/26/13 19:27 7440-23-503/22/13 15:30500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 03/27/13 15:10 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 03/27/13 15:10 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 03/27/13 15:10 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 03/27/13 15:10 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 03/27/13 15:10 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 03/27/13 15:10 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 03/27/13 15:10 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 03/27/13 15:10 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 03/27/13 15:10 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 03/27/13 15:10 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 03/27/13 15:10 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 03/27/13 15:10 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 03/27/13 15:10 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 03/27/13 15:10 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 03/27/13 15:10 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 03/27/13 15:10 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 67 % 03/27/13 15:10 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 88 % 03/27/13 15:10 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/21/13 17:59 71-43-21.0 1
Ethylbenzene ND ug/L 03/21/13 17:59 100-41-41.0 1
Toluene ND ug/L 03/21/13 17:59 108-88-31.0 1
Xylene (Total) ND ug/L 03/21/13 17:59 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 100 % 03/21/13 17:59 2037-26-580-120 1
4-Bromofluorobenzene (S) 102 % 03/21/13 17:59 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 100 % 03/21/13 17:59 17060-07-080-120 1
Preservation pH 1.0 03/21/13 17:590.10 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Sample: SGU-MW1-130320 Lab ID: 60140850002 Collected: 03/20/13 13:55 Received: 03/21/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 328 mg/L 03/22/13 07:2520.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/22/13 07:2520.0 1
Alkalinity, Total as CaCO3 328 mg/L 03/22/13 07:2520.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1060 umhos/cm 03/25/13 15:101.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.8 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/26/13 02:33 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 03/22/13 17:02 24959-67-91.0 1
Chloride 29.8 mg/L 03/23/13 19:02 16887-00-65.0 5
Sulfate 191 mg/L 03/23/13 19:18 14808-79-820.0 20

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 5.9 mg/L 03/22/13 09:150.20 2
Nitrogen, Nitrite ND mg/L 03/22/13 09:150.20 2
Nitrogen, NO2 plus NO3 5.9 mg/L 03/22/13 09:150.20 2

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/12/2013 04:40 PM

Pace Analytical Services, Inc.
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Lenexa, KS 66219
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Sample: CL1-MW1-130320 Lab ID: 60140850003 Collected: 03/20/13 15:19 Received: 03/21/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/23/13 12:04 74-84-06.2 1
Ethene ND ug/L 03/23/13 12:04 74-85-16.2 1
Methane ND ug/L 03/23/13 12:04 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 2380 ug/L 03/25/13 16:47 7440-24-603/21/13 15:3010.0 1

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 81300 ug/L 03/26/13 19:29 7440-70-203/22/13 15:30100 1
Iron, Dissolved ND ug/L 03/26/13 19:29 7439-89-603/22/13 15:3050.0 1
Magnesium, Dissolved 72200 ug/L 03/26/13 14:31 7439-95-403/22/13 15:3050.0 1
Potassium, Dissolved 2830 ug/L 03/26/13 19:29 7440-09-703/22/13 15:30500 1
Sodium, Dissolved 61700 ug/L 03/26/13 19:29 7440-23-503/22/13 15:30500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 03/28/13 09:57 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 03/28/13 09:57 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 03/28/13 09:57 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 03/28/13 09:57 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 03/28/13 09:57 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 03/28/13 09:57 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 03/28/13 09:57 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 03/28/13 09:57 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 03/28/13 09:57 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 03/28/13 09:57 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 03/28/13 09:57 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 03/28/13 09:57 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 03/28/13 09:57 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 03/28/13 09:57 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 03/28/13 09:57 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 03/28/13 09:57 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 50 % 03/28/13 09:57 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 88 % 03/28/13 09:57 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/21/13 18:14 71-43-21.0 1
Ethylbenzene ND ug/L 03/21/13 18:14 100-41-41.0 1
Toluene ND ug/L 03/21/13 18:14 108-88-31.0 1
Xylene (Total) ND ug/L 03/21/13 18:14 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 99 % 03/21/13 18:14 2037-26-580-120 1
4-Bromofluorobenzene (S) 99 % 03/21/13 18:14 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 101 % 03/21/13 18:14 17060-07-080-120 1
Preservation pH 1.0 03/21/13 18:140.10 1

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Sample: CL1-MW1-130320 Lab ID: 60140850003 Collected: 03/20/13 15:19 Received: 03/21/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 377 mg/L 03/22/13 07:3120.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/22/13 07:3120.0 1
Alkalinity, Total as CaCO3 377 mg/L 03/22/13 07:3120.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1160 umhos/cm 03/25/13 15:101.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.9 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/26/13 02:34 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 03/22/13 17:17 24959-67-91.0 1
Chloride 34.1 mg/L 03/23/13 19:33 16887-00-65.0 5
Sulfate 182 mg/L 03/23/13 20:20 14808-79-820.0 20

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 13.9 mg/L 03/22/13 09:260.50 5
Nitrogen, Nitrite ND mg/L 03/22/13 09:260.50 5
Nitrogen, NO2 plus NO3 13.9 mg/L 03/22/13 09:260.50 5

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Sample: CL1-MW2-130320 Lab ID: 60140850004 Collected: 03/20/13 16:00 Received: 03/21/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

RSK 175 AIR Headspace Analytical Method: RSK 175

Ethane ND ug/L 03/23/13 12:15 74-84-06.2 1
Ethene ND ug/L 03/23/13 12:15 74-85-16.2 1
Methane ND ug/L 03/23/13 12:15 74-82-86.6 1

6010 MET ICP Analytical Method: EPA 6010  Preparation Method: EPA 3010

Strontium 4260 ug/L 03/25/13 16:49 7440-24-603/21/13 15:3010.0 1

6010 MET ICP, Dissolved (LF) Analytical Method: EPA 6010  Preparation Method: EPA 3010

Calcium, Dissolved 77000 ug/L 03/26/13 19:31 7440-70-203/22/13 15:30100 1
Iron, Dissolved ND ug/L 03/26/13 19:31 7439-89-603/22/13 15:3050.0 1
Magnesium, Dissolved 67400 ug/L 03/26/13 14:33 7439-95-403/22/13 15:3050.0 1
Potassium, Dissolved 2100 ug/L 03/26/13 19:31 7440-09-703/22/13 15:30500 1
Sodium, Dissolved 60400 ug/L 03/26/13 19:31 7440-23-503/22/13 15:30500 1

8270 MSSV PAH by SIM Analytical Method: EPA 8270C by SIM  Preparation Method: EPA 3510C

Acenaphthene ND ug/L 03/27/13 15:54 83-32-903/25/13 00:000.10 1
Acenaphthylene ND ug/L 03/27/13 15:54 208-96-803/25/13 00:000.10 1
Anthracene ND ug/L 03/27/13 15:54 120-12-703/25/13 00:000.10 1
Benzo(a)anthracene ND ug/L 03/27/13 15:54 56-55-303/25/13 00:000.10 1
Benzo(a)pyrene ND ug/L 03/27/13 15:54 50-32-803/25/13 00:000.10 1
Benzo(b)fluoranthene ND ug/L 03/27/13 15:54 205-99-203/25/13 00:000.10 1
Benzo(g,h,i)perylene ND ug/L 03/27/13 15:54 191-24-203/25/13 00:000.10 1
Benzo(k)fluoranthene ND ug/L 03/27/13 15:54 207-08-903/25/13 00:000.10 1
Chrysene ND ug/L 03/27/13 15:54 218-01-903/25/13 00:000.10 1
Dibenz(a,h)anthracene ND ug/L 03/27/13 15:54 53-70-303/25/13 00:000.10 1
Fluoranthene ND ug/L 03/27/13 15:54 206-44-003/25/13 00:000.10 1
Fluorene ND ug/L 03/27/13 15:54 86-73-703/25/13 00:000.10 1
Indeno(1,2,3-cd)pyrene ND ug/L 03/27/13 15:54 193-39-503/25/13 00:000.10 1
Naphthalene ND ug/L 03/27/13 15:54 91-20-303/25/13 00:000.50 1
Phenanthrene ND ug/L 03/27/13 15:54 85-01-803/25/13 00:000.50 1
Pyrene ND ug/L 03/27/13 15:54 129-00-003/25/13 00:000.10 1
Surrogates
2-Fluorobiphenyl (S) 63 % 03/27/13 15:54 321-60-803/25/13 00:0040-120 1
Terphenyl-d14 (S) 86 % 03/27/13 15:54 1718-51-003/25/13 00:0043-122 1

8260 MSV GRO and Oxygenates Analytical Method: EPA 8260

Benzene ND ug/L 03/21/13 18:30 71-43-21.0 1
Ethylbenzene ND ug/L 03/21/13 18:30 100-41-41.0 1
Toluene ND ug/L 03/21/13 18:30 108-88-31.0 1
Xylene (Total) ND ug/L 03/21/13 18:30 1330-20-73.0 1
Surrogates
Toluene-d8 (S) 103 % 03/21/13 18:30 2037-26-580-120 1
4-Bromofluorobenzene (S) 100 % 03/21/13 18:30 460-00-480-120 1
1,2-Dichloroethane-d4 (S) 97 % 03/21/13 18:30 17060-07-080-120 1
Preservation pH 1.0 03/21/13 18:300.10 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Sample: CL1-MW2-130320 Lab ID: 60140850004 Collected: 03/20/13 16:00 Received: 03/21/13 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

2320B Alkalinity Analytical Method: SM 2320B

Alkalinity,Bicarbonate (CaCO3) 354 mg/L 03/22/13 07:3620.0 1
Alkalinity, Carbonate (CaCO3) ND mg/L 03/22/13 07:3620.0 1
Alkalinity, Total as CaCO3 354 mg/L 03/22/13 07:3620.0 1

2510B Specific Conductance Analytical Method: SM 2510B

Specific Conductance 1090 umhos/cm 03/25/13 15:101.0 1

4500H+ pH, Electrometric Analytical Method: SM 4500-H+B

pH at 25 Degrees C 7.9 Std. Units 03/26/13 15:30 H60.10 1

4500S2D Sulfide, Total Analytical Method: SM 4500-S-2 D

Sulfide, Total ND mg/L 03/26/13 02:34 18496-25-80.050 1

300.0 IC Anions 28 Days Analytical Method: EPA 300.0

Bromide ND mg/L 03/22/13 17:33 24959-67-91.0 1
Chloride 32.7 mg/L 03/23/13 20:35 16887-00-65.0 5
Sulfate 171 mg/L 03/23/13 20:51 14808-79-820.0 20

353.2 Nitrogen, NO2/NO3 unpres Analytical Method: EPA 353.2

Nitrogen, Nitrate 2.6 mg/L 03/22/13 09:230.20 2
Nitrogen, Nitrite ND mg/L 03/22/13 09:230.20 2
Nitrogen, NO2 plus NO3 2.6 mg/L 03/22/13 09:230.20 2
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

AIR/16998
RSK 175

RSK 175
RSK 175 AIR HEADSPACE

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1397158

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Ethane ug/L ND 6.2 03/23/13 10:47
Ethene ug/L ND 6.2 03/23/13 10:47
Methane ug/L ND 6.6 03/23/13 10:47

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1397159LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

1397160

Ethane ug/L 100114 88 85-115100114 13 20
Ethene ug/L 93.2106 88 85-115100106 13 20
Methane ug/L 57.760.7 95 85-11510462.9 9 20

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140850001
1397175SAMPLE DUPLICATE:

Ethane ug/L .96J 20ND
Ethene ug/L ND 20ND
Methane ug/L 5.4J 20ND
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21962
EPA 3010

EPA 6010
6010 MET

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157483

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Strontium ug/L ND 10.0 03/25/13 16:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157484LABORATORY CONTROL SAMPLE:
LCSSpike

Strontium ug/L 9921000 99 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1157485MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140850001

1157486

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Strontium ug/L 1000 99 75-12595 2 2010001820 2820 2770
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MPRP/21981
EPA 3010

EPA 6010
6010 MET Dissolved

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1158428

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Calcium, Dissolved ug/L 107 100 03/26/13 19:13
Iron, Dissolved ug/L ND 50.0 03/26/13 19:13
Magnesium, Dissolved ug/L ND 50.0 03/26/13 14:16
Potassium, Dissolved ug/L ND 500 03/26/13 19:13
Sodium, Dissolved ug/L ND 500 03/26/13 19:13

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1158429LABORATORY CONTROL SAMPLE:
LCSSpike

Calcium, Dissolved ug/L 950010000 95 80-120
Iron, Dissolved ug/L 913010000 91 80-120
Magnesium, Dissolved ug/L 1020010000 102 80-120
Potassium, Dissolved ug/L 974010000 97 80-120
Sodium, Dissolved ug/L 1030010000 103 80-120

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1158430MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140850001

1158431

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Calcium, Dissolved ug/L M110000 113 75-125155 4 201000095300 107000 111000
Iron, Dissolved ug/L 10000 88 75-12590 3 2010000ND 8770 9010
Magnesium, Dissolved ug/L M110000 95 75-125139 5 201000073200 82800 87100
Potassium, Dissolved ug/L 10000 97 75-125100 3 20100002280 12000 12300
Sodium, Dissolved ug/L M110000 118 75-125140 3 201000065300 77200 79300
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

MSV/52518
EPA 8260

EPA 8260
8260 MSV MO GRO Oxygenates

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157700

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 03/21/13 16:57
Ethylbenzene ug/L ND 1.0 03/21/13 16:57
Toluene ug/L ND 1.0 03/21/13 16:57
Xylene (Total) ug/L ND 3.0 03/21/13 16:57
1,2-Dichloroethane-d4 (S) % 102 80-120 03/21/13 16:57
4-Bromofluorobenzene (S) % 101 80-120 03/21/13 16:57
Toluene-d8 (S) % 108 80-120 03/21/13 16:57

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157701LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 19.120 95 73-122
Ethylbenzene ug/L 18.620 93 76-123
Toluene ug/L 18.920 94 76-122
Xylene (Total) ug/L 55.760 93 76-122
1,2-Dichloroethane-d4 (S) % 102 80-120
4-Bromofluorobenzene (S) % 104 80-120
Toluene-d8 (S) % 98 80-120
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

OEXT/37675
EPA 3510C

EPA 8270C by SIM
8270 Water PAH by SIM MSSV

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159135

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Acenaphthene ug/L ND 0.10 03/27/13 14:05
Acenaphthylene ug/L ND 0.10 03/27/13 14:05
Anthracene ug/L ND 0.10 03/27/13 14:05
Benzo(a)anthracene ug/L ND 0.10 03/27/13 14:05
Benzo(a)pyrene ug/L ND 0.10 03/27/13 14:05
Benzo(b)fluoranthene ug/L ND 0.10 03/27/13 14:05
Benzo(g,h,i)perylene ug/L ND 0.10 03/27/13 14:05
Benzo(k)fluoranthene ug/L ND 0.10 03/27/13 14:05
Chrysene ug/L ND 0.10 03/27/13 14:05
Dibenz(a,h)anthracene ug/L ND 0.10 03/27/13 14:05
Fluoranthene ug/L ND 0.10 03/27/13 14:05
Fluorene ug/L ND 0.10 03/27/13 14:05
Indeno(1,2,3-cd)pyrene ug/L ND 0.10 03/27/13 14:05
Naphthalene ug/L ND 0.50 03/27/13 14:05
Phenanthrene ug/L ND 0.50 03/27/13 14:05
Pyrene ug/L ND 0.10 03/27/13 14:05
2-Fluorobiphenyl (S) % 69 40-120 03/27/13 14:05
Terphenyl-d14 (S) % 98 43-122 03/27/13 14:05

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159136LABORATORY CONTROL SAMPLE:
LCSSpike

Acenaphthene ug/L 7.410 74 43-120
Acenaphthylene ug/L 7.610 76 40-120
Anthracene ug/L 7.710 77 41-120
Benzo(a)anthracene ug/L 8.310 83 34-137
Benzo(a)pyrene ug/L 9.210 92 25-133
Benzo(b)fluoranthene ug/L 9.410 94 30-131
Benzo(g,h,i)perylene ug/L 9.810 98 10-141
Benzo(k)fluoranthene ug/L 10.710 107 16-138
Chrysene ug/L 8.110 81 34-120
Dibenz(a,h)anthracene ug/L 11.010 110 10-144
Fluoranthene ug/L 7.810 78 47-126
Fluorene ug/L 7.510 75 44-120
Indeno(1,2,3-cd)pyrene ug/L 11.010 110 10-141
Naphthalene ug/L 7.410 74 41-120
Phenanthrene ug/L 7.010 70 44-120
Pyrene ug/L 9.310 93 41-120
2-Fluorobiphenyl (S) % 67 40-120
Terphenyl-d14 (S) % 88 43-122

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/12/2013 04:40 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 18 of 29
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40334
SM 2320B

SM 2320B
2320B Alkalinity

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157924

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Alkalinity, Carbonate (CaCO3) mg/L ND 20.0 03/22/13 07:11
Alkalinity, Total as CaCO3 mg/L ND 20.0 03/22/13 07:11
Alkalinity,Bicarbonate (CaCO3) mg/L ND 20.0 03/22/13 07:11

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157925LABORATORY CONTROL SAMPLE:
LCSSpike

Alkalinity, Total as CaCO3 mg/L 491500 98 90-110

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140850001
1157926SAMPLE DUPLICATE:

Alkalinity, Carbonate (CaCO3) mg/L ND 10ND
Alkalinity, Total as CaCO3 mg/L 288 2 10295
Alkalinity,Bicarbonate (CaCO3) mg/L 288 2 10295

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140483003
1157927SAMPLE DUPLICATE:

Alkalinity, Carbonate (CaCO3) mg/L ND 10ND
Alkalinity, Total as CaCO3 mg/L 645 3 10626
Alkalinity,Bicarbonate (CaCO3) mg/L 645 3 10626
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40361
SM 2510B

SM 2510B
2510B Specific Conductance

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159043

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Specific Conductance umhos/cm ND 1.0 03/25/13 15:10

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140850001
1159044SAMPLE DUPLICATE:

Specific Conductance umhos/cm 1280 0 201280
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40363
SM 4500-H+B

SM 4500-H+B
4500H+B pH

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140850001
1159047SAMPLE DUPLICATE:

pH at 25 Degrees C Std. Units 7.9 H60 57.9
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WET/40384
SM 4500-S-2 D

SM 4500-S-2 D
4500S2D Sulfide, Total

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1159189

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Sulfide, Total mg/L ND 0.050 03/26/13 02:12

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1159190LABORATORY CONTROL SAMPLE:
LCSSpike

Sulfide, Total mg/L 0.54.5 109 80-120

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1159191MATRIX SPIKE SAMPLE:
MSSpike

Result
60140850001

Sulfide, Total mg/L 0.40.5 81 75-125ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23973
EPA 300.0

EPA 300.0
300.0 IC Anions

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1158203

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Chloride mg/L ND 1.0 03/22/13 13:56
Sulfate mg/L ND 1.0 03/22/13 13:56

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1158861

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Bromide mg/L ND 1.0 03/23/13 13:21

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1158204LABORATORY CONTROL SAMPLE:
LCSSpike

Chloride mg/L 4.85 95 90-110
Sulfate mg/L 4.95 98 90-110

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1158862LABORATORY CONTROL SAMPLE:
LCSSpike

Bromide mg/L 4.95 98 90-110

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

1158205MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

60140753001

1158206

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Bromide mg/L M15 66 75-11959 4 1054.8 8.1 7.7
Chloride mg/L 100 99 64-118102 1 12100136 235 238
Sulfate mg/L 500 89 61-11990 1 10500494 939 945
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QUALITY CONTROL DATA

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

WETA/23966
EPA 353.2

EPA 353.2
353.2 Nitrate + Nitrite, Unpres.

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 1157928

Associated Lab Samples: 60140850001, 60140850002, 60140850003, 60140850004

Matrix: Water

Analyzed

Nitrogen, Nitrate mg/L ND 0.10 03/22/13 09:01
Nitrogen, Nitrite mg/L ND 0.10 03/22/13 09:01
Nitrogen, NO2 plus NO3 mg/L ND 0.10 03/22/13 09:01

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

1157929LABORATORY CONTROL SAMPLE:
LCSSpike

Nitrogen, Nitrate mg/L 1.71.6 104 90-110
Nitrogen, Nitrite mg/L 0.39.4 99 90-110
Nitrogen, NO2 plus NO3 mg/L 2.12 103 90-110

Parameter Units
MS

Result
% Rec
Limits Qualifiers% RecConc.

1157930MATRIX SPIKE SAMPLE:
MSSpike

Result
60140841001

Nitrogen, Nitrate mg/L 1.91.6 105 90-1100.22
Nitrogen, Nitrite mg/L 0.40.4 98 90-110ND
Nitrogen, NO2 plus NO3 mg/L 2.32 104 90-1100.22

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

60140850001
1157931SAMPLE DUPLICATE:

Nitrogen, Nitrate mg/L 5.7 2 155.9
Nitrogen, Nitrite mg/L ND 31ND
Nitrogen, NO2 plus NO3 mg/L 5.8 3 135.9

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 04/12/2013 04:40 PM

Pace Analytical Services, Inc.
9608 Loiret Blvd.

Lenexa, KS 66219

(913)599-5665

Page 24 of 29



#=QL#

QUALIFIERS

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.
ND - Not Detected at or above adjusted reporting limit.
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PRL - Pace Reporting Limit.
RL - Reporting Limit.
S - Surrogate
1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - Kansas CityPASI-K
Pace Analytical Services - MinneapolisPASI-M

BATCH QUALIFIERS

Batch: MSV/52518
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

Batch: OEXT/37675
A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]

ANALYTE QUALIFIERS

Analysis initiated outside of the 15 minute EPA recommended holding time.H6
Matrix spike recovery exceeded QC limits.  Batch accepted based on laboratory control sample (LCS) recovery.M1
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

60140850001 AIR/16998PL1-MW1-130320 RSK 175
60140850002 AIR/16998SGU-MW1-130320 RSK 175
60140850003 AIR/16998CL1-MW1-130320 RSK 175
60140850004 AIR/16998CL1-MW2-130320 RSK 175

60140850001 MPRP/21962 ICP/17551PL1-MW1-130320 EPA 3010 EPA 6010
60140850002 MPRP/21962 ICP/17551SGU-MW1-130320 EPA 3010 EPA 6010
60140850003 MPRP/21962 ICP/17551CL1-MW1-130320 EPA 3010 EPA 6010
60140850004 MPRP/21962 ICP/17551CL1-MW2-130320 EPA 3010 EPA 6010

60140850001 MPRP/21981 ICP/17564PL1-MW1-130320 EPA 3010 EPA 6010
60140850002 MPRP/21981 ICP/17564SGU-MW1-130320 EPA 3010 EPA 6010
60140850003 MPRP/21981 ICP/17564CL1-MW1-130320 EPA 3010 EPA 6010
60140850004 MPRP/21981 ICP/17564CL1-MW2-130320 EPA 3010 EPA 6010

60140850001 OEXT/37675 MSSV/11871PL1-MW1-130320 EPA 3510C EPA 8270C by SIM
60140850002 OEXT/37675 MSSV/11871SGU-MW1-130320 EPA 3510C EPA 8270C by SIM
60140850003 OEXT/37675 MSSV/11871CL1-MW1-130320 EPA 3510C EPA 8270C by SIM
60140850004 OEXT/37675 MSSV/11871CL1-MW2-130320 EPA 3510C EPA 8270C by SIM

60140850001 MSV/52518PL1-MW1-130320 EPA 8260
60140850002 MSV/52518SGU-MW1-130320 EPA 8260
60140850003 MSV/52518CL1-MW1-130320 EPA 8260
60140850004 MSV/52518CL1-MW2-130320 EPA 8260

60140850001 WET/40334PL1-MW1-130320 SM 2320B
60140850002 WET/40334SGU-MW1-130320 SM 2320B
60140850003 WET/40334CL1-MW1-130320 SM 2320B
60140850004 WET/40334CL1-MW2-130320 SM 2320B

60140850001 WET/40361PL1-MW1-130320 SM 2510B
60140850002 WET/40361SGU-MW1-130320 SM 2510B
60140850003 WET/40361CL1-MW1-130320 SM 2510B
60140850004 WET/40361CL1-MW2-130320 SM 2510B

60140850001 WET/40363PL1-MW1-130320 SM 4500-H+B
60140850002 WET/40363SGU-MW1-130320 SM 4500-H+B
60140850003 WET/40363CL1-MW1-130320 SM 4500-H+B
60140850004 WET/40363CL1-MW2-130320 SM 4500-H+B

60140850001 WET/40384PL1-MW1-130320 SM 4500-S-2 D
60140850002 WET/40384SGU-MW1-130320 SM 4500-S-2 D
60140850003 WET/40384CL1-MW1-130320 SM 4500-S-2 D
60140850004 WET/40384CL1-MW2-130320 SM 4500-S-2 D

60140850001 WETA/23973PL1-MW1-130320 EPA 300.0
60140850002 WETA/23973SGU-MW1-130320 EPA 300.0
60140850003 WETA/23973CL1-MW1-130320 EPA 300.0
60140850004 WETA/23973CL1-MW2-130320 EPA 300.0

60140850001 WETA/23966PL1-MW1-130320 EPA 353.2
60140850002 WETA/23966SGU-MW1-130320 EPA 353.2
60140850003 WETA/23966CL1-MW1-130320 EPA 353.2
60140850004 WETA/23966CL1-MW2-130320 EPA 353.2
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

60140850
O&G WELLSITE GW

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch
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APPENDIX E – ANALYTICAL REPORT AND CHAIN OF 
CUSTODY 


